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(57) Abstract: Compounds represented by 
die general formula (1) or prodrugs thereof 
or medicinally acceptable salts of both arc 
useful as remedies for diseases in which Rho 
kinase participates: (1) wherein one to four 
groups represented by the general formula: 
R^-X- are present and may be the same or 
diflferent from each other; A is a saturated 
or unsaturated five-membered heterocycle; 
X is a single bond, -N(R3)., -0-, -S-, or 
the like; R* is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstitutcd alkyl, 
or the like; R* is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; and R^ is hydrogen, substituted 
or unsubstituted alkyl, or the like. 
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R h o ^-r—^m.m^ 

5 ^m^m 

AIDS. s*»:fcj;t;?s»iP<z)«^. #*a«m. mm<Dmitwmm 
^ise^-fk-^^i^R h o — -^mmi^m^^v. r h © =^-:j — •^(om.Wisxxjp 

mm mimmmmm. m^^) . ms^(DmmmM • • mm^t mx.i-£mm 

mm. *3J;t^^^l^JiE;»c. &ik^mm. ^m. gB:fe^«. aids, s 

25 WffiT-foSo 

Rh o =¥-^— epM^Stt^^-rS^b-a-i^i: bXfi. ffll^^llWO 9 8/0 6 4 

3 3^^. mm^t^mwo 9 9/6 4011 -i-<2j^x *3j;t5H^^iswo 0 0/ 
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5 7 9 1 

CI] ^ (1) : 




15 SUA fi«&^ t u < «^«a^<Dii* 5 sm^ise-fo 

Xtt^St-g-^ *fettS::-0-. -N (R'') -N (R») C (=0) 
-C (=0) N (R') -S (O) -N (R3) S (O) 3-. 

-s (o) 3N *fctt-c (=0) ^f^nnmh 

20 -N (R*) -> -N (R*) C (=0) -C (=0) N (R^) 

-S (O) -N (R*) S (O) 2-. -S (O) 2N (R") i^itn 

-c (=0) --c^$HS^tcJ:oT. i^it\tm^s m—'^ft^m^ii^XWit 

bti^ ^ t i)ix% . ^fcnTji^^\^:^m(Dm 0-8-5 vN-rtL;6> 2 <>(Dmmm^ 

25 n«:, 0> l^fe«2^^-ro 
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^IgmfZ^Tv'/US. ^fcf*^:-OR\ -N (R^) R^V 

-CON (R^) R^\ -SO2N (R») R^°. t5b<«-S (O) „R'^T'^ 

$jT.SS«r^i-„ <i.U. R^:iS^^j^-^_h,DmmSt?&S:®^. R^fiTK^M^. 

g^'bU<l*t^SmOTi^>'l'^. *fc(-i^:-CON (R^) R^\ 

-SO2N (R») R^\ ^b<ji-s (o) „R'^-e*^n2)S^^i-„ 

^i-s. ^;fcf*gmtju<«M«m<^T>'/ws^«-ro 

mtt, 0, i*fcfi2Sr^-r 
25 R«. R^ :J3j:t;«R'°t*lll— ^fc^MJ^^oT, ii^^W^. gm^>U<«Mg 
^(DT/V'=^/vS. gtfe'bU<«Mgm<^^>-:J'nT>'V^>'i-Sx gm'bb<«tEgm 
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10 C2] ^ (2) : 



MSm^^Ti^/vaSs *;fctt^:-OR». -N (R*) R^°. 
20 -CON (R») R'°. -SOjN (R^) R^°. ^L<fi-S (O) „R^^-e* 




(2) 
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5 

-CON (R^) R»\ -SO3N (R») R»°, t>b<«-S (O) „R^'T?^ 

c 1 ] iBS<o R h o 

5 C3] X;55^ : -N (R') --C^^tuSSTffe^. Cl]*fcfi 

C 2 ] lEifeO R h o '^'f—^m.m^L 

[4] XdS^:-N (R^) C (=0) - ^ tb5 S-Cfc 5 . 
C 1 ] 1^ fc« C 2 ] la^O R h o ^-t— fe'Ra^^Jo 

C5] XdS^r-C (=0) N (R3) 
10 Cl] C2] 8B«iORh 0=^-^— ^ia#^Jo 

«©R h o =^-:h— fe'|J§.«3^J„ 
15 © R h o =3E^-?— ^PW^Jo 

20 jjgs^f . siMfii^bi^. s&^^i^. w^m^. "^mm^. ^m^^imitm. m^^. 
SB^fes^m. AIDS. sM*5ckt>'gMipcD«^. mmmmm. 

25 ^^Jo 

CI 0] ^ (3) : 
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V^Y^ (3) 



X{im^-^> ^fc{i^:-0-. -N (R») -N (R^) C (=0) 
-C (=0) N (R^) -S (O) -N (R3) S (O) j-. 

5 -s (o) 2N (R^) i^ftt±-c (=0) --e^$ns3E. ^-^tim^h 

-N (R^) -N (R^) C (=0) -C (=0) N (R^) 

-S (O) -N (R*) S (O) 2-. -S (O) 2N (R^) ^-^n 

-c (=0) --cig$tusS{-<toTs m~i^itti^f£^xWi^ 

nf*, 0, 2 Sr^-fo 

= C (R = =^) --e*^ti.5^t>L< «:^^J1^^^U Y^Ji^:-N (R°) 
15 - -c* ^ S b < li^*il-^^«r3ei-„ 

R^*3j;t/R*fiI^-*fcl«^.eoT. tK^M^. Sm'bb<fi4jiSm<^Tyv 
^^vS. «m^>b<ttM»«lr<Z>->'tJ^oTyi-^/i^X. «ife'bb<Jitt»m©l&fP^ 

25 mm^. m.nhL<ttmm.»^(o^^i^, «isit>b<tt^flKft<oTy— /vt/u=^ 
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-N (R«) R'\ -CON (R^) R'°, - S O2N (R«) R'^ 'bU<« 

-s (o) ^R'^x-m^ti^m^m-to 

10 R\ R^ *5j:tJ?R'°«|^— *fct«/jJo-C. tK^J^^. fiifet>u<«t^ia 

m(omam^^m. eife^>b<{a*iitg^cDT/u=r=^':^;*/vxj?-/vs. em^b< 

-CON (R«) R»°, -SO2N (R^) Ri\ ^>b<fi-S (O) ^R^^T'^ 

(i)x:d^m^^'ch?>m^. R'if^^mm^. :fy/i-7^^i^/i-m. ttii^T/i^=^^ 
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(4) Xi)S^:-C (=0) --C^^nSSTfc'Sii'^. R'^57KSlM-^-Cfc5^k 

(5) X:JS^:-NHC (=0) -■T?^$^^5S-Cfe5^&'^. R ^)5ST/U=3f-/^S. 

(6) X;i54|^S^T/V=arW^^^-Cfeo-C^T^v=ari^>'^;65^ : -0-, 
-N (R'') -N (R^) C (=0) -C (=0) N (R*) 

-S (O) -N (R*) S (O) 2-. -S (O) aN (R^) *fcl4 

-C (=0) -T?*$tL5l6tcJ:oX»^tfe;tejtb-CV>fdJi/>*a. R':6S7K3^JfC 



20 [^1^. X, R\ R»>*5j;tJ«R«fi ClO] i 1^ Cic9fe^^-f] -C^^tbS. 
Cl 23 ^ (5) : 



Cl 1] ^ (4) 




r6 (4) 
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(5) 

^:R^'— X% R'"— X\ R'"— X% io itJ^R * X ""C^^^X^S 
©5t>3^£A_h;5S|^NFtC7K^j!^^ijfcS;ifc{:i'fc<. R'% R'\ ^ti 

15 {*^:-C (=0) -X'»^fl^mX'i^f£\,\ ] T'^^tbS. [10] IB«fe<Z)'fb 

Cl3] R^'-^&S. m^^>U<«l!iS^<^i/^oT^W=3r^P^, g^fe 

Cl 2] IB^©'fk'g-ifeitjb< («©:7'n K7 5'i?'*fcfi^tbb®E^i b-Ci^5^ 
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[15] X'';6^ ^ : -0-. -N (R3) -NHC (=0) 
10 ■^:fe:tt-C (=0) NH--t?^$n-53£-C*>2». Cl 3] IB«©^k#!|*i t> b 

C16] X*:65, ^:-0-. -N (R3) -NHC (=0) 
±1ttt-C (=0) NH-T?if^ixSS-efeS. C14] fB«c75'fk-a'i^'i>b 

15 C17] ^ : R^"— X% *5j;t;«Ri*— X'*-C^$n-5S;JS*lC7K 

Bmi:b-crF^^tL^:fe, 

C18D ^C:R»«— X% ^DiU^R^"— X^-e^^ixS^^S^fJlTk 

20 brfF^^nsi^ 

mm^x-h^. C14] iEife©<k'a^i>b<t«<D:7't3 K^i/^^^tt^tLb^z) 

C2 0] ^:R»«— X% ^Sit^R*"*— X-'-C^^nS^jOS^lilTK 

25 mi^^-efeS. Cl 6] |3«®{k'^<lfo1>b<tt^o::7'ci K^^y:^^^yil«^i^^<o 

Eig^ b-rrF^^n^:^ 

C2 1] ^: Ri'*sJ;tl?x--e^$tL5*;6^ £;T®v>-md^ot> 
©•CfcS. Cl 7] IB«(D'fb-g-<tot>b<«-?-<D:7'ci K7 5/^^*y5:tt^tufe<3DgMI 
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J*. 

(ii) X-^S^r-O-. -C (=0) N (R3) -S (O) 

-s (o) 2N (R») ^fc«-c (=0) --e^$nss-cfe-5o 
5 C2 2] ^ : R"'*5j;t;fX''-c^$n5S/5^ ^T(^v^-fi^^^<^'b 

10 (ii) X»;5S^:-0-, -C (=0) N (R^) -S (O) 

-s (o) 2N (R") ^ittt-c (=0) --e^^nssr-feSo 
[2 2] ssm(D^t^m'hL,<ii^(Dzfvt ^^itn^if\.h(ommti.xnm 

15 [2 4] [1 O] ~ [2 3] OV^T^^;0^— ^IBmo-fb'8'ifet5L<« 

[2 5] R h o ^Raw^S'tt^^-r-sfk-^i^^^^j^r^-t-re 

[26] R h o ^|JB.«fiH±^*i--5^b'a-i^;5S. C 1 ] I2«<?? 

20 ^(1) xm^n^i\^^!^hi^<n^(Dz^^ h*^yi^t.fL\-i'tn^<Dm.mti.x 
[2 7] o^'r—^^mf^-\k^^-r^^\^^m^K no^mm 
xffm $ i^T'fc 5 . c 2 5 ] ^(Dm^f^mM. 

25 [2 8] Rh o=ar-^— ^P£$f&l4^^-r5<b'a'<fe;6^ [2] |B^<^ 

fp^ ^ n 5 *g-e^ 5 > [25] um(Dm^mf^mMo 
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5 ?^m^mMi-^itit>(DMcBi<Dmm 
10 m^fhfi^o 

( a ) 2 m(Om.mj^^t 1 M<^^^i^^F-T-^ 5 5 MSI 

/K 2, S-v'tKa-lH — <l^^./—;V^ 2, S-i^tKn-lH- 

15 (b) \m<r>mmm^=i-}i2.m<r>mMMrf-xih^s^n. 

( c ) 1 <e(D^^M^i: 1 ^»^ifet> u < {Mitjis:^^ 1 ^(D^m^^^x^^ 5 

20 '<:/'-^^^S!l^jje'g-U^=lrfls^i: Urttl, 3 ^^-^^^TV^—zK 1, 3 ^ 

^X;^:3j-ih)/— ZK 2, 3— v=fcKP-l, 3 -^^'v'^Ty— /K 2, 3— 
fc Kn - 1 , 3 ^^ly^:^^^V—jVtim-fh^^^ 

( d ) 1 iB^Bfem U < ««ltjtm^*5 J: t;? 2 ^©^^M^T-fc 5 5 MSI 

25 l^. 2, 3-v^kKP-l ?i^i/:77:^. 2, 3-v?tKci-l — 
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p« -Ji^^^/V. -^^->yK :d-^^.'i'J^J?if<Dii:^^fctt:$>^ 

10 u/c;^mM^m 8 muT(DT/^-^jvmti^m^fhfi^o 

2. 2] ^t-i^iS'V, f'V^n [3. 3. 3] ^l^y^fo^t^ifCDWrn^m-t^^i)^ 
15 ^{fepi^^ :^fc. 7^;(7t Kn-^:7i5^ i^^', t Kn— i H — f i^7^:/?^c^'<^ 

20 -MM-^^loTfr-r^v'^nTyV^^rr^yVSd^^ff btb^if t>n> :^fc. fc'iyi:^ n 
[2. 2. 2] ;t^h-2-3^>', l^'i^i^a [3. 3. 3] t^l^y"^ - 2 
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jg^ 1 ~ 4m^^^. 6 Mat i 5 * ifci* 6 M.m7!>m^ \^±~^^<Dm^ifimif ^ 
Mi^mai. m^}t. 2-ifyt?7K 3-tfyi;?/K 2-^ 

y/K s—fy^Ti/y/K 2-;r=¥-y-y'y/K a — r y:^=¥-9->'y7K 2-7 
y/K 3-z7Vj^. 3-tfayyw, 2-^yyyK s-^yy^K 2-^-^-yy 

10 nSo 

Wm-^^'im&h \.x\±. myOitx -f^y ^J^=.)\^^ 1 -t°u y t^^^K 
Idm-T^ 1 5 ~ 8 1 - 1^^^ ^^=^J\^(o^mWi' 2mt:^ir 

6 ~ 8 ^SS<Oii. ^/W)*: V J ^(Om^W^ 1 ^43 J; 1^1)11^^ 1 ^^-f-^ 6 
20 ~8^ai<^llx 7^ h^t Kn-2H-f 7i^-4— T/K 7^ fc Kn- 2 H- 
^;^e"^i^-4— -r^K 1 -:r=^v'7" t Kn - 2 H-^Jj-lf ^V- 4 — T/K 
1, 1 -^^^^^yT h7t Kd- 2H-f^;^t°7i- — 4— Y/l^O^C : 

-S-. -S (o) -S (O) a--t?*^;h.S3£^— "lli*'r'5 5~8MS!lo 
3£;65^^fbi^. ^:/t. ii^ y i?-/^, l-T-9*ifv>>P [2. 2. l] 
25 l-TH^tfv'^a [3. 2. 1 ] ;r^^/VJfc^<^5ilfilSr^'t-SSi>s^»f 

*fc. v^;^7 fc Ku :3f / y :*-i5' iJ' t Ki^ - 1 H — < V K-/V7^j: 

btL-So ^yt. lH-'i'y-r'>'K-yV'l, 3 (2H) -v?:^:/- 2 
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fc(*^:-CON (R^) R'*", -SOjN (R^) R^\ t>b<« 
-S (O) „R"-t?^$tl5S (R\ R'\ R'':J3j;t;im«*&|E^imC:t^^ 
10 ^i-) ^;6S^{f f^nSo 

D ji^ 1 ~ 2 j@ ^-^tp 5 xf* 6 M "D^m^^^i^^^ fc ^ ^ -^m t mm 

J:<. S^Sibr«. mXX-t^^^^^yW-^^. v'TyS^ Tyv^jr^^u 
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^ ^yV^tC ioT— Xfiltm. 1^— *:/iU:tM7^£-o-C«m^tuTV>X t> J; 
20 Tci>r/v3£> isJ^tm^lf^rSSlT-Wi'X. ;5Jbt;fJc:T 

^V^. hy :7v»V';*-npt -hn^, tK^^. ^l^^^ v^^^-^v'S. «^ 
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t'/K l/^/'K yT/^^K s e c-:^5^/K t e r t -^^^/^^(^Jj^mil^^ 
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^ (1) ■T?S5^J^5^b-^4fc^^::i3V^r. Xd5^:-N (R^) c (=o) 

-C (=0) N (R^) -N (R") S (O) 2-. ^ftit 

-s (o) aN (R«) --^m^n^^-x^h^m^tti. :^m\^R'i)K ^m\^m 
jbiB ci 3] ~ ci 6] !m^m(DmmM(Dmm\^isiir:5Kho^-j—^m. 

mf^m^mi-^^h^^t LTtt. M;tfi> BSS^a^BBWO 9 8/0 6 4 3 3-f-^$R 

iJiM^^tL-cv^s-fk-a^. (+) -f7v;^-4- (i-T$/3i^/v) - 

10 1- (4-lf y i?/W;&/W^^^yV) '>^i3^=3pf-i^^ SeK<2j0BWO9 9/6 4 0 

1 i-^^mi^m^^nx\^^^it^m. ®^<^mwoo 0/5 791 4-i-<^#{c:ii 



20 (^4^^ R''*3J:t;^R"'fi7k^i^^. ^■^ttW:^-hV<i-immm(DTji^^jum 
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i^Tc^ji: L-c{i, -g^y^fi. hyr-ir b^'>7K*'fb*!^*-t-hy jjc^iky 

Lfc:li^5S7^t>^V^5:li;5S-c#5o ^jSSf^ bT«. 'e?U;tf^s ^i^y—Ji^-^ 
15 (B) ^ (1) lJ:*5»tSX«5^ : -CONH--C^^jXSS"efc'5'fb'a'«fe«^ 



(^1^. itA. R\ *3j:t>*R2fi|tilBilKlClt*^^-t-„ ) 






(3) 
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20 

m^\t\.Xi-i. m^it. v^^>'j5'n-x^v/yV;57/V/l<i;5^ 5 K (DCC) , 
y^n fcr/V;&yV'JJ?^;?>r ^ K (D I P C) , l 3 - i3-i>;^ ^JVT 5 

5 yzfuiifju) -;«7/i'2}e>>^ 5 K (wsc) . ^i^y^hyry^/^-i — Y/u- h 

y;^ (i>^^/l-T^y) :^:^^-^^J» - V l^-ib^m. (BOP) , 

/lxv?r5 K (DP PA) , N, N-;&^V7}^— yl^v?^ $ 
^'V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ^3: ^(Dm^M^d^m^^^h 
'^-mi^J^-CX, N-t Ktad^i^>^:^^ixW ^ K (HOSu) . 1- 

10 fc K a y M; T^—yV (HOBt) , 3-t Kn=¥->-4-:*-^y- 3, 
4-v'tKD-l, 2, S-^vy^hUTi^:/ (HOOB t) 75J^<D?^J!3Pjgpj^;!]D 

'T/l'^^fi^^ i^^ uu j}'na3j%/Wis»^ 1, 2 — i^^ri^ n arc^ i^^iif^yN 

(c) ^(1) ^i^mf^xi)^^ : -cHz^ti-xm^in^mxh^it^!^ 
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HN 



HN 



t til J; 19. ^ (1) {Ciott^X^iS^ : -CHaNH-T'^^tU'SST'fe^'fb'a-i^ 

(D) ^ (1) {e:*3it5X;is^ : -o--e^$^SS (m^M^f-) "efc-s-ft;-^ 



10 




R'OH 
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(E) ^(1) tC*5»t5X:6S^ : -NHCO-T?^$tLS3£TS>5{tS-^#Jtt. 



5 (^4'. ISA. R\ *5j;tJ?R2ttt&lBtl^Cife^^*-f-o ) 

Jft-^^rO.*: UTtt. Mx:«> v'-V^ ct-vdpi;-/U;!57>'^Jj?i^-r 5 K (DCC) . v'-r' 
10 y P^n e/v:3!7/vjj< v?^ 5 K (D I P C) , 1 — m^^/v- 3 - ( 3 - v?p< ^/l^T 5: 

y -ti/i'^-J^^ % K (ws c) . h y /v— i y 

V:^ (i^pt^/VT^y) jJ^>^jfc— • ^dE-i^7/^;^-ct y (BOP) , 

-:?7^^/V2j>;^3jNc:i/^S^T5 K (DP PA) , N, N-jiy/l^zl^^yl'i^-f' 5 

(Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) j5J if <D3fe-8'^J;0SfflV> b 
15 iei^Mt;:f&CT. t^t^^i^s N-t Kn=3e->;;^:J'i>'W5 K (HOSu) . l 

— t Kp=¥->-<i^y h y ry— >'v (HOBt) , s-t K^:^r^^-4-;^-^y- 
3, 4-e^l:Kni-l, 2, 3 M; Ti?;/ (HOOBt) /jJifOj^P^M 




R^NH 
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(F) ^ (1) l;:*5tt5X;0S^ : -N (R^) --Q^^i^:bmx*h^it'^m\^. 



5^: (1) lJ:*5t:|-5X;iS^ : -N (R^) -T'^^tbS^T'&S^b^i^^i^ 
10 iti-Sr i:;iSt?#§„ 

^v'lJ'A (I I) i^^a^-TK. g^m^-^•^v?^J^i^/i^*©fl!!5^^S^fflv^SC:i^;0St»i: 

15 (G) _h|SMfetOj!^*JHb-a-^^?'^-5^ (2) -e^^nS'fk'g'^lf^. 

<9Kit-f-S^ tdS-e#5 CScSJ^i L-Cfi. -eni^f^. COMPREHENSIVE HETEROCYCLIC 
CHEMISTRY The Structure, Reactions, Synthesis and Uses of Heterocyclic 
Compounds Volume 5, A. R. Katritzky, C. W. Rees * ^ , PERGAMON PRESS ; 
20 Heterocycles, 1995, 41(3), 487-496 ; J. Chem. Research, Synop, 1990, 
(11), 350-351 ; J. Chem. Research, Miniprint, 1990, (11), 2601-2615 ; 
Synth. Commun., 1996, 26(13), 2443-2447 ; Synth. Commun. , 1999, 29(14), 
2435-24457iet'dS^ff bih.'S) o 




R^R^NH 



5 
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r ^; ;as-et 5 (:S:]S^i b-C(*. Helv. Chim. Acta, 1976, 59, 

2618-2620 ; J. Chenu Soc. , 1955, 2412-2418 ; J. Chem. Soc. , 1960, 2735- 

5 m^m<Dm^t^mtf3:?>^ (5) ■c^^ti?><t'^mii. ^f^n^^^-^h 

-f-Sr .JrdS-Cta (:Scmtl.X}i. J. Med. Chem., 2000, 43, 41- 

58 : Helv. Chim. Acta, 1976, 59, 2618-2620 fj: if i^mf ^H^) o 

■rac^;05-c^5 {XMii^l^Xft. m:^yts Tetrahedron, 1994, 50(11), 3529- 
3536 ; |S^<2^M<^#WO 2000-06320 7 -^^3: t^t^mif^in^) o 

20 (*3Jx.f^x Protective Groups in Organic Synthesis, T. W. Greene, P. 

G. M. Wuts*^, :ll2)iS. John Wiley & Sons, Inc. (1991) tC|B^(D:fe-&) « 

^Jfe ^;J5^»f b tL. T $ y aS^^ai* L-Ctitert - >^^/V';r^ V;*; /Vj^^^/p^ 
J5^if^5iii^fe)^^-5„ r <^ J: 5 ^i7kS^o<!^SIS«. -g^xitf. itt, fifeil, f^ig/jj 
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5 ;!K-7" h ^ t K D 37 ^ V, -g-TK 1 , 2 - v?^ h v^aci? i/;^^ if (D^jj^tf-C^-C^Jg 
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-7^ b^V^b'SrVp* b^V:J&>'V3j?=:.^K tr/^a^ndfi^p* f'¥i^;&>'V:a?r:/v^ 

10 gfe. t^oLr^is, ^i'^^ii^^, y^=fi^. T>^/<9d?i/ii, tZ/w^s^ ^ :xsft'^ji 

ft. t k.ti-r hV^ A:&v :fJV^ A:^^ if<DT^i^» V ^JRm ; ;&/^v'i^ ^ 
20 V\ 

^■^Mfi. ^TUit^ jKM^rU, ife^^k ^^^J. ^^^J 
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^itdio-C^/jJSd^ M'^n^.Ai^MVl Bfcfc!9 0. l~2000mg^?*b< W:l~ 
E t {iJi^yvS^l:^ P r J^in-l/ntfyi/S^, B u f:in -:/^yV^<Sr> Ms 



Me 




N 
H 
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^1 



1 


R 


1 4 


R 


2 7 


R 


2 




1 5 




2 8 




3 




1 6 




2 9 




4 




1 7 




3 0 




5 


Me 


1 8 




3 1 




6 




1 9 




3 2 


Me 


7 




2 0 




3 3 




8 


O 


2 1 




3 4 


V 


9 




2 2 




3 5 




1 0 




2 3 




3 6 




1 1 




2 4 




3 7 




1 2 




2 5 




3 8 




1 3 




2 6 


XT 


3 9 
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«3 



7 9 


R 


8 0 




8 1 


H 


8 2 


H 


8 3 




8 4 






H 
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Et 





Me 




10 ^^(DRi-i^ JciiE^i. *2*fc^l^3^c#^f^v^■rtb*=»©^^Sr^i-„ 
[ 6 3 Tia^T'^ ^in^it^m 
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[7] TlB^T^^^ns^k-g-^ 




[8] rm^-x^^^in^ib^^ 




10 ^4^(^Rtt. -blB^i. ^2$^ri^3^^:^^f:/tv^■r^^;6^®^Sr^■ro 
[ 9 ] Tf(Z^-vm^i^i>it^m 
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[10] rm^x-m ^^^^t^m 




[11] TIB^T-^ $ in^^h^m 




10 ^Ef'cDRfi, ±lE^ix *2^fc(^^3}^:WfcV^-r;^^;{l^(DS$r^-ro 



[1 2] 
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OMe 




[13] TIB^T'^ ^ tb^-fb-a-il 



OEt 




[14] TIBSCr-^ ^ tbS^b-g-'fei 



OPr 




10 ^^(DKi-i^ JifE^l. 3e2^:fc^i^3^^:^^ffcv^•ri^;0=»©SSr^-t-„ 
[15] TIB^r-^ ^ in^^\:.^m 
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[16] ru^-^^^n^it^!^ 



SMe 




5 ^^'©Rfi. -hiB^i. m2t.fn-^3i^mi-fit.h^-rtiji>(Dm^^'to 
[17] Tm^-c^^n^it^^ 



0<5,_^Me 




10 [18] Tm^x-m^n^>(t^m 



Me 



o=s=o 




[19] TIB^T-* ^ti^^h^m 
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NMe2 




[20] TIB5S;-C|fe $ ti^ih-^^ 




N 

5 H 

[21] rm^-r^m ^ fv^^t^m 




H 

[22] TIB^-e* $ iX-S^tS-^i^ 
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[23] Tm^x-m $ in^it^^ 



Me 




N 

5 H 

[24] T^^xm^fi?>i[:^m 




10 ^^'t^Rf*, -blE^l. ^2*/c«*3tJ 

[25] Tm^-cm^ti^it^m 
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H 

[26] TIB^-C^ ^ti^^t^^ 




H 

[2 7] TiB^-e^^ns^n-a-^fe 




H 

[28] T^^-e^ ^th^b^h^m 
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[29] Tia^r-^ ^ns^k-^ifei 




5 ^^^(DRtt. ±iB^i, ^2^i?iit.m3\^mifit\^-'-rtiii>(D^^mir„ 
[30] rm^x-m ^ n s -f t-^*^ 



Me O"*^ 




10 [3 1] TIE^T'^^^n.^-fb-a-'i^ 



Me cr^ 




H 

[32] TIB^T'^ ^ ^it-a-^ 
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H 

[34] TIB^-C^ $ 




10 ^tf^t^Rt^, _h|B^l. m2-^f:H-im3\^mf-k.\^^'rtl7!i>(D^^mTo 

[35] T^^-e^ ^fh^it^O^ 
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MeO 




[36] T tfl^-c* ^ti^ it^m 



EtO 




[37] Tia5S;-e^ ^ti^^t^^ 



Pro 




10 ^t^^Rt^i, Jil5*i, m2t,ti\-im3i^mff^^^irM^<Dm^mir, 

[38] TIB^T'^ $ tl^it^m 
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[39] TIB^t?« ^ HS {b-a-^fel 




MeS 



H 

[4 0] Tia^-e^^ns^k-^ 



10 



Me 




[4 1] T^^-cm^tL^ih-^m 



O 9 




[4 2] TIB^-C^^tt^^k-g-ilfe 
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Me2N 




[43] rm^x-m ^ in^it-^m 




[44] Tia^-C'^ $ ttS'fli'g'i^ 




[4 5] TiB^T'«^;rL§^b-a~i^ 
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[47] Ts^x'^ $ n s 



Me 




10 ^+®Rtt, ±^^1. ^2^tnt^3\zmfit\i^'rM^(D^^m'ro 

[4 8] TIB^-e^^nS'fb'g'i^ 
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[49] Tis^-c^ $ n 5 it-^m 




[5 0] Tm^-^m^ti^^t^m 



Me 




10 [5 1] TfE^tf^^ns-fb-a-i^ 



Me 




[52] TiE^-e^ ^ n 5 -fb-a-*^ 
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Ms 

[5 3] TiB^-e^^n-s-fb-a'^i 




[54] TIB^-C^ $ nS^b-a-t^ 




10 ^EfORtt. Ji1B^l> *2^fctt3g3^^:^^■fytv^■r^^;5^oSSr^■r„ 
[55] TIB^T-* $ n^-fb-^ife 
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[56] TIB^-e^ ^in^^h^m 




[5 7] Tm^-om^ti^it-^m 




10 ^I'ORti. ±IB«1. *2^:fc{i*3^^:^^tYcV^■r^^J6^(D«t^*i-, 
[58] TW-^-VMi^^^it^m 
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[59] TIE^-C^^n-S-fb-g-ife 



OMe 




5 ^'p<DRn. _hlB^l^ ^2$fc«^3tJ:^{f;ltv^-fn75-oig&^i-o 

[60] Tm^-r^m^ti^^t^m 



R 



OMe 



Et 

10 [6 1] TIB^-C^^tbS^k-a-^fef 



OMe 




[6 2] TiE^-c^^nsYb-^#j 
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OMe 




[6 3] rm^x-m^n^'it^m 



OMe 




-CF3 

[6 4] Tu^x-m^n^it-^m 



OMe 




\ 



10 ^tf^^Rjix ±is^i. m2-kitL\tmsi^mifti\*^-rini!>^<Dm^^-to 
[6 5] rfi^xm^in^it^n^ 
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[6 6] TfE^■e^^i^6'ft:'^#J 



PCT/JP02/05609 




5 [6 7] T^^-e^^H'5'fk'^#I 




H 

[68] Tfa^-e* $ in^^t^m 

10 




H 

[6 9] r^^-cm^in^it^i^ 
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[7 0] TlB^-e^$tt5'fb'a'% 




[0001) 

[71] TIB^-e^ ^ i^'5^b-^#J 




[7 2] Tm^x*m^i^h^it■^^ 
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[73] TiB^-e^ ^ns-fti^^i 




5 ^^(DKn. -blB^l. ^2*fcfi^3tz:ii^tffev>-m;5*©3E^*i-o 
[7 4] TIBoSl-e^^nS'ftl'^tl 




10 [7 5] T^^-^m^ti^it^m 




[76] rm^x-m $ i^ ^ -fh-^#i 
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[7 7] TlH^-e^^n-Sff^-a-'^ 




[78] TIB5^T?^ ^fl^ib^^ 



H 

15 p^m 1 
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1 H — f 7V- 5 -:fyjV:^=. h])J\y is. OOg, 20. 1 mm o 1 ) 

(Dm^ (2 0ml) mm^X7k (20ml) tmm^ (20ml) ^ 

*Qx.. 1 0 0'C-t?3^F4JJ!jP|gVU:/i:o l^ic, S.j:t:^^0i^7k^\c^€ s ^m\^it.mi^^ 

5 (2. 8 8 g, 8 8%) S-^fco 

^H-NMR (DMSO-de) 6; 7. 58 ( 1 H, d, J = 8. 6 
Hz), 7. 90 (IH, dd, J = 8. 6, 1. 4Hz), 8. 23 (1 
H, s), 8. 44 (IH, d, J = 0. 7Hz), 12. 75 (IH, 
brs), 13. 59(1H, br s). 
10 2 

1 H — f /V- 5 — r ^ / — /KD-^Afe 

(a) iH-^:^^y— /t— 5 -;^7yU2jf^exw— ho-a-j^!? 

?i '^/U 4-T5/-3-7« ^yV-^>'>^ai— h (2. OOg. 12. 1 

mmo 1) (Dwm (8 0ml) mm^\7i. mmjixwem-f- h V ^ (sse 

15 mg. 5 9. Immol) ©tK (2ml) ^JKSrJDPx.. MiBlJlT 5 l^|iggi#bfc„ 

•^>/mm^'^j'v=3/ixmm) xmmr^::it\ci^^^ ^^^^i- ih— r^^ 

20 ^-/—/\^- 5 -:fy;Vi^^iyU^ h (645mg, 30%) ^^^Tto 

'H-NMR (DMSO-dg) 6 ; 3. 86 (3H, s) , 7. 6 1 
(IH, d, J = 8. 8Hz) , 7. 91 (IH, d, J = 8. 8Hz) , 
8. 25 (IH, s) , 8. 48 (IH, br s) , 13. 41 ( 1 H, 
b r s ) . 

25 ( b ) 1 H — f l^^-Z—jV— 5 9 J —/VO-g-J^ 

IH-^r^-iJ^V^— /V- 5-;^/^7jf=¥v'l/— h (8 2 5mg. 4. 6 8 
mmo 1 ) <D7" h7 t Kd7^:^ (2 0ml) Wl^^. O'CtCTTK^S-fb !J 
T/V^— (5 8 0mg. 14. Immol) ®x h 7 t Kn 7 7 >' (16 

m 1 ) ^g^etjiinx:. 0 'Cicr i ^Wfm- U^. SjS:|KJC7" b 7 1 Kt2 :7 7 >- ( i 
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0ml) i:7K (10ml) (Dm'^«^<ir*n;tfc^tc, jgiibfco mm^mmi^xm^ 

X, IH — r V^y'—ylx- 5-^/Vp{^y— ^1^ (2 6 Omg, 3 8%) ^#fco 
5 *H-NMR (DMSO-de) 8; 4. 5 5 ( 1 H, d, J = 5. 5 

Hz ), 5. 14 (IH. t. J = 5. 5Hz), 7. 30 (IH, dd, 
J = l. 1, 8. 4Hz) , 7. 47 (IH, d, J = 8. 4Hz ) , 7. 
46 (IH, s), 8. 01 (IH, s), 12. 97 (IH, br s). 
#^M3 

5- (zfti^ji^M -IH— fi^y-y— /I/ • :^®|:^(D'^^ 

IH — O-^y— /l^— v'V (1 O Omg, 0. 67 5 

mmo 1) ^jai^l-C 4 8 %:i:>fb7K^7K^?K (2. 0ml) {^;I!JP^, MMKX 

1 5^mmw\^f:zm^. 5o'ci^x5^mmnL.t:i. nkK. ^j^^m^mi^i^xn 

hinltmW-^. m^Ti^xn)^-t^:iki^Ju'o 5- (:;^n^^5"7V) -ih-^ 

(15 6mg, 7 9%) Sr#fe„ 

^H-NMR (DMSO— dg) 8; 4. 86 (2H, s), 7. 42 

(IH, d d, J = 8. 6. 1. 7Hz) , 7. 51 (1 H, d, J = 8. 6 

Hz), 7. 84 (IH, s), 8. 07 (IH, d, J = l. 7Hz). 

1 H— < i^^y—ju- 5 -yt—zi^oy-Br^ 
( a ) 5 - ^ h ^ >- 1 H — < iy^\r—)\y<o^^ 

4_;^ j.drv'- 2-p<5^/V'T:::^y V (6. 6 9g,48. SmmoDOg^^ 
(35 0ml) mWL'¥\Z.-mmrtY^)f^ (3. 3 8 49. 0mm o 1) (D 

7X (8. 1ml) wmi. %im^x2.^x,^xr\z.%^fiif(^hi!f\^. ^jaicrsi- 

^V=9/lT'^ttl) T-ifi^-r-SCttJlJ; 5-;>< h:3rv^-lH— Y^i5^>^->'^ 
( 1 . 3 0 g . 18%) S:#/Co 



wo 02/100833 PCT/JP02/05609 

56 

^H-NMR (DMSO-do) 6 ; 3. 7 6 (3H, s) , 6. 98 
(IH, dd, J = 8. 8, 1. 8Hz) , 7. 15 ( 1 H, d, J = l. 8 
Hz), 7. 42(1H, d, J = 8. 8Hz ), 7. 93(1H, s), 
12. 89(1H, br s). 
5 ( b ) 1 H-'f ^^^^/—JV~ 5 -ilr—)\'(r>'^'^ 

5-p« h^v'-lH-'O'^V'— 7V (1. 24g. 8. 4 0 mm o 1 ) ©r^-ft: 
^^l^V (84ml) 0'C{'TH:^^t;Ji^!^7^^feYbP<^l-'V^^K (18. 

5m K 18. 5mmo 1) -^liV^TL^ ^iat^lT 1 0 ^Prgat^^ U^o ^l^:> ^tK^ 
^■^mmc-M.^^^. g^^3i^/VT'ttttiU:fco ^«IS<lr«&fP^Sfc4c3l5-^-hy 

a^i/V'A/^tJ'y— /W=9 6/4-C'^ai) -Cifi^gii- S w <b {21 J: <5 . IH—r^'i?' 

/I'- 5 (877mg, 71%) Sr#^o 

^H — NMR (DMSO-do) 5; 6. 88 ( 1 H, dd, J = 8. 8, 

15 2. 2Hz) , 6. 96 ( 1 H, d, J = 2. 2Hz) , 7. 34 ( 1 H, 
d, J = 8. 8Hz ) , 7. 84 (IH, s) . 
^#^!l5 

5 -Zfx2^- 1 -T h 7 t Ka - 2 H- tf^i^- 2 yP- 1 H-^ i^iJ^'y— 

20 5-:/p^- IH— ^V^y— /V (7 9 Omg, 4. 0 1 mm o 1 ) <DJ^>fb;?< 
(15ml) W^'^y^. ^?a.iC-C3, 4->?fc Kn- 2H-t:°^ V (0. 
8 4mK 9. 2 1mmol) t p - b/b^VJ^/W^^S^lf U v'::^!^? ( 2 0 2 
mg. 0. 8 0 4mmol) -^Mtl. 6 NpfWiS^K b7t„ iSfeIC, Si^^^lrl&fO^Sfe 

aaE^lrv'y;^7<>'/^;^7^i^:J^n-v Y^^y^— (-^=¥i^>'/§tgfe^5^7l'= 9 3/7 
-C^m) -C^jK-r-S- ii-i: 5->^D^-l-7" h^t Kn-2H-lf^^^ 
-2->fyv-lH— fi^^:/— (1. 0 6g, 9 4%) ^Sr#:fc„ 
•H-NMR (DMSO-de) 5 ; 1. 64-1. 8 5 (3H, m) , 
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2. 06 — 2. 17 (2H, m), 2. 48-2. 59 (IH, m), 3. 
70—3. 78 (IH, m), 3. 99 — 4. 03 (IH, m), 5. 66 
(IH, dd, J = 8. 9, 2. 9Hz) . 7. 46 (IH, dd, J = 9. 
0, 1. 7Hz), 7. 48-7. 52 (1H, m), 7. 87(1H, d 
5 d, J = l. 7, O. 9Hz) , 7. 96 ( 1 H, d, J = 0. 6Hz ) , 
7. 8 4 (1 H, s) . 

mmmi 

10 (a) N- (1 ^^-e^^yP- 4 - y i^^/V-) -IH-^l^^y^—Jl^- 5- 

T % VCD-g-^ 

1 — <:y-J?V- 4 - yKV(7. llg. 37. 6 mm o 1 ) 1 , 2 - 

^J^uuoL^ly (12 5ml) ^Mf^lT 5 -T 5 7 i^iJ^V— (5. 
OOg. 3 7. 6mmo 1) , h y T^t h ^v^TK^-fb^J^ h P •> A (1 1 . 

15 5 g . 5 2 . 6 mm o 1 ) . (2. 15ml, 37. 6 mm o 1 ) Sr*P;t> 

^ K -Q^m u/co LT# ^ n/ca^fi^ y <5^Vi-;?7 ^ a >^ m h 

(g^m^^/i'/^ ^ y -^v= 100/1 -C'^ai) -eJ»i5{-r -5 te: J: 
20 «9> N- (1 -^^v?/V-4-lf'<y v?=/U) - IH— f :/^5^>^— yl^-S-T^ 
>(8. 56g, 74%) ^#/fe„ 
1$^ : 1 7 4~1 7 6"^ 
(b) N- (1 --<i^v?yt'-4- tf-^y /I^) -IH— Y^-i/:/— /^-5- 
25 N- (1 -^>i;yP-4-fc*^y v'— 71^) -lH-^>^^y— yV-5— T5> 
(3. 0 6 g. 10. Ommo 1 ) Ot^ t Kc^^^- (3 1ml) ^^g^tflC, 
^^aiC-C 1 N-m.l^y^—y'^l^^W (25ml) ^M^. MU\CX 3 O^m^W 

— ^^i^i^ju- 4 - tf-< y >^^/w) - 1 H — r i^yy^—ji'- 5 - t $ >- • 
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• — 7K5fcife ( 2 . 8 6 g . 7 2%) ^^iH^ 
m^: 2 5 7~2 5 9^ (^) 

mm 1 (D:^m\cmzxRji;^n^j:\y\ s^ric^irmmm 2 -^mmm 1 4 
5 mmm2 

N- [1- {2-z^=!^^ji^^'^jV') ~4-\^^])i^=^^\^) ] -iH — rv^y— 

yv- 5 -T ^ V • -J^^i^ 
iSt^i^ :285~287t: <:$>ji?) 

10 N- (1 — f'y7'i3tvv-4-tr^!J - 1 H->r:/y:/— yw- 5— t5 

?S4^ : 140 — 141^: 

*ife^j4 

N- (1 — i^=^M -lH—f>'^y^—JP-5—T^:y 
15 ^H-NMR (DMSO— da) 5 ; 1. 3 2 (2H, m) , 1. 9 8 (2H, 
m) , 3. 12 (2H, m) , 3. 5 2 (2H, m) , 4 . 3 2 ( 1 H, m) , 
5. 22 (IH, d, J = 8. 3Hz), 6. 72 (IH, m), 6. 82 (1 
H, dd, J = 8. 8, 2. OHz), 7. 26 (IH, J = 8. 8Hz), 
7. 35-7. 45 (5 H, m), 7. 73(1H, d, brs), 12. 
20 5 8 ( 1 H, b r s ) . 

N- { [4- (i>:^^^l^T^y) -l—r77=f-^u2 pt^M -IH—Y^/^y— 

: 1 4 3~1 4 4'C. 

25 m^m 6 

N- C {2-^ h^Z^-l-'r:7^jV) ^5^yV] - 1 H— r ^'^V'— /V- 5 -T 
MM. : 1 8 3~1 8 5X: 
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1- [ (iH — rvyi/— ^'V'-s — <jvT^/) pj^yv] -2—ryv—j\y 

: 1 4 2 — 1 4 4t: 

N- (1H-^>'K— yV-3-'<>'V;><^/V) - IH — T >i$^>^— ^'V- 5 -T $ 
5 >H-NMR (DMSO-dg) 6 ; 4. 13 (2H, s) , 4. 5 6 (2H, 
s), 6. 80-6. 86 (2H. m), 6. 97-7. 02 (1H, m), 
7. 08 (IH, d, J = 2. 2Hz), 7. 12 (IH, d, J = 9. 0 
Hz), 7. 28 (IH, d, J = 8. IHz), 7. 49 (IH, d, J = 
7. 7Hz), 7. 84(1H, brs), 10. 72(1H, s), 12. 
10 5 3 (IH, b r s) . 

N- (4-=3ey y — - iH-'Oi^'y'— yi^- 5 

mM. : 2 4 4~2 4 (^^) 

SIJS^RI 1 0 

15 N- (1, 2, 3, 4-7^ b7 t Kt3- 2-^7^5^ -IH— Y^^^y— 

^H-NMR (DMSO-dg) 6 ; 1. 5 3- 1. 5 6 ( 1 H, m) , 2. 
12(1H, m), 2. 62 — 2. 70 (1 H, m), 2.85 — 2.89 (2 
H, m), 3. 08-3. 15(1 H, m), 3. 64(1H, m), 5.29 
20 (IH, m), 6. 75 (IH, br s), 6. 86 (IH, dd, J = 9. 0, 

2. 2Hz), 7. 06 — 7. 10 (4H, m), 7. 27 (IH, d, J = 8. 
6H2), 7. 74 (IH, br s), 12. 58 (IH, br s). 
MMM 1 1 

N — iy^ u^^->jU— 1 H — f l/'^iT—A/- 5 - T 5: • — 
25 'H-NMR (DMSO-dg) 6 ; 1. 19 (3H, m) , 1. 4 2 (2H, 
m) , 1. 6 0 (IH, m) , 1. 7 2 (2H, m) , 1. 9 0 (2H, m) , 

3. 36 (IH, br), 3. 62 (IH, br s), 7. 47 (IH, d, J 
= 8. 8Hz), 7. 68 (IH, d, J=8. 8Hz), 7. 92 (IH. 
s), 8. 20(1H, s), 11. 07(1 H, brs), 13.39 
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(1 H, b r s) . 

mmm 1 2 

h7t Ka-2H-lf^:^-4 — f/l^-lH — T ^'^^^ /V— 5 -T 5 >- 
5 iS!!;S : 2 4 2~2 4 5t: 

^ifeM 1 3 

b^t Ko-2H-'9^:^-fc' 9:/— 4— ^/V- IH— ^^^yy— /W— 5-T 

^H-NMR (DMSO-de) 6 ; 1. 41-1. 54 ( 2 H, m) , 2. 
10 18 — 2. 23(2H, m), 2. 64 — 2. 75 (4H, m) , 3. 2 3-3. 
27 (IH, m), 5. 22 (IH, d, J = 8. 4Hz), 6. 66 (IH, 
s), 6. 80 (IH, dd, J = 8. 8Hz), 7. 68 (IH, dd, J = 
2. 0, 8. 8Hz), 7. 25 (IH, d, J = 8. 8Hz), 7. 73 
(IH, s), 12. 57(1H, brs). 

15 m^m 1 4 

a^^^-yV 3- (IH — O-'ffy^—Ji^-S — f/VT^y) -S-Tf'fcfv'^n [3. 
2. 1] :^i^i?:/-8-;&/V2i^>'>'l/— h 
Sk/fe : 1 5 8~ 1 5 9t: 
lim^J 1 5 

20 N- (4-fcr--5y -IH-^^-iJ^y— /V-5-T$>' • tK 

(a) N- (4-f-<y v^^yP) - 1 H--('>'i5^y— /V- 5 -TS: ^'(^'g-fife 

HJfe^Jl (a) T?#:feN- (1 ^>'v?/V-4-tf-<y v?:=:y^) -IH—f^' 

/l'-5-T5 V (5. 3 8 g. 17. 6mm o 1) ^i^:^/— yV (2 0 0 
25 ml) (Oi&^lfm^, €lSkTly^=-^J^ (5. 3 8 g) , 10%Pd-C (1. 0 

- 1 H— f ^^^^)/— /l^-S-T^^- (2. 2 9g, 6 0%) ^#5to 
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M : 2 1 2-2 1 4'C 
(b) N- (4-l::°^y >^->'U) -lH-^ly^^7—JU-5-T^l^-IiM.m 

N- (.4 — \f^V'^=-M -IH— f^'^y— /I'-S-TSi^ (4 3 3mg, 
5 2. OOmmol) n i3/J>/VJ^ (4ml) ;^ Wl- (4m 1 ) (DM^^ 

*§^-r^;nfctj:a;t), N- (4-if^y -^^^i') - 1 H->r ^^^5^^'— /p- 5 - 

T^:^- Tfcfpi^ (2. 8 6g, 7 2%) Sr^§fc„ 

10 gfe^ : 263~265t; 

mmm i e 

N- (1 — T-fe^>'^-4-lf^y v?— /V-) - lH-'<:^;?'y— /V-5-T^ i^<^ 

HJfe^ill 5 (a) -t?#:fcN- (4-t''<y e^=>'V) -IH — fV^>^— ^1^-5 
15 -T^ (0. 3 O 1 g, 1 . 3 9mmo 1 ) (Dy" V^tKi^^^V (5ml) 
WH^^i^. ^M\Z.X h V ^"^Jl^T^ly- (0. 3 9mK 2. 8 0 mm o 1 ) 
^tcm^. 0'X:i^xmtT±^Jl^ (0. 12g. 1. 53mmoI) COT h "7 
Yuy^iy (2ml) mm^M^^ Wm^X 1 bfc„ ^Jclz:. ^^SJ^Sr 1 

f\.tz.-mm:^T^v^^\z.mm^^xmw\^fnm^. s^^wu. MffTi;iT^^ 

^•frSC^lCj: !9. N- (1 -T-fe5^/V-4-t;°^y v'^yV) -IH — 
— yV-S-T^^- (0. 2 16g, 6 0%) ^#fCo 
gt/fe : 1 9 3-1 9 S'C (5^) 

25 HiS^^J 1 6 <^3:*r^feij:mcrsjS^^T/S;v\ iJATici^t-lliS^J i 7 -HJfe^j i 8 

%Mm 1 7 

N- (1 -7*13 tf:<i-::^>'V-4-lf^y v^r^/w) - 1 H— T >^$^>^— yw- 5 -T 5 
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»H-NMR (DMSO-de) 8 ; 0. 99 (3H, t, J = 7. 5Hz) , 
1. 13-1. 31 (2H, m), 1. 89-2. 02 (2H, m), 2. 32 
(2H, q, J = 7. 5Hz), 2. 86-2. 76 (IH. m), 3. 11 
-3. 20(1H, m), 3. 40-3. 51(1 H, m), 3.78-3.8 
5 6(1H, m), 4. 21-4. 29(1 H, m), 5. 21(1H, d, J = 
7. IHz), 6. 72 (IH, br s), 6. 82 (IH, dd, J = 2. 

1, 8. 8Hz), 7. 26 (IH, d, J = 8. 8Hz), 7. 75 (IH, 
s), 12. 59 (IH, br s). 

mmm 1 8 

10 N- [ 1 - (-y^ — 4 - - i H— Y i^i^ 

yV- 5— T$ > 

^H-NMR (DMSO-dg) 5 ; 1 . 0 9 - 1 . 4 0 ( 7H, m) , 1. 
56-1. 75 (5H. m), 1. 89-2. 04 (2H, m), 2. 55 — 

2. 63 (IH, m), 2. 73-2. 83 (IH, m), 3. 13 — 3. 22 
15 (IH, m), 3. 41-3. 52(1 H, m), 3. 87— 3. 94 (1 H, 

m), 4. 22-4. 29 (IH, m), 5. 21 (IH, d, J=8. 4 
Hz), 6. 72 (IH, d, J = 2. OHz), 6. 81 (IH, dd, J 
= 2. 0, 8. 9Hz), 7. 27 (IH, d, J = 9. OHz), 7. 75 
(IH, s), 12. 59 (IH, br s). 

20 mmm 1 9 

N- [ 1 - (V^ x2^^->/Uyt '^M - 4 - If^ V - 1 H-4 Z^yy— 

/V- 5 -T5i:y(D^^ 

MM0<1 1 8 -C#7tN- [ 1 — ( v':^' - 4 - t"^ V 

/V] -IH-^^-^:/— /W-S— T5>' (0. 30 Ig, 0. 9 2mmol)(D 
25 xb^tKn77i^ (2ml) ^?RSr. O'CKlTTKSft'ft: y AT/^$ 

(0. 071g. 1. 88 mm o 1 ) (Dt- h^tK^^^V (2ml) WWi^M 

X, 0 X:\z.x 1 ^^19t#Lyh„ SiS:?$^7lC7K^!&-e?^*P tK ( o . o 7 m i ) . 

2N-7tcSfe<t;-:^Ky l^-^TtcSm (0. 14ml),7K(0. 2 1ml) <DmX*M 
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mm^'^xm:wvtim^. mw^m^u m}£r\^xi^m^^^:iti,z.^y)^ n 

- [1- ii^i^ i^^^Jl^l -lH-'i:yyy—/V 
5 -5-T5> (0. 1 2 1 g, 73%)$r#:feo 

iife^ : 1 7 9~1 8 0*C 

mmm 2 0 

N- [1- (^5^.^v;;<./^7J^Iz/^) - 4 - li*^ y v?— /v] - 1 H-^ ^/^y"— ^w- 

10 15 ( a ) -C^fcN- ( 4 - If'^ y -^^yt-) - 1 H-^ /P- 5 

— T5>' (0. 3 00g, 1. 3 9mino 1 ) (Dt^ b^t Kn:7^>' (5m 1 ) 

^?g.l;iT b y :3^5^/^T 5: >- (O. 3 9mK 2. SOmmol) ^SD 
:ttcW^. 0'CKXmt;^i^^-':^^^^=-y^ iO. 175g. 1. SSmmol) 

(Dv^b^tKn^^v (2ml) ^m^tu:^. Mm.izx 1 mmmwi^fto 

*b■C#bi^fcB^^^v-y :^?yyU;«7 7A^a^ h^^^^^— (^ a n /In/WJ^/^ 
^7-71^=3 0/1 T-^tH) N- [l- ^jl^>(.jU7i; 

-ju) _ 4 - tr^ y op - -iH-^r^^iS^V'— >'l'-5-T5:i^ (0. 08 8 g, 
20 2 2 %) 

iSi;^ : 2 1 9 — 2 2 (^) 

Ulife^ni 2 1 

25 N- [1- (j^^/u;^^V;J>=i/W') - 4 - If ^ y v?^^V] -IH — T V^i/— yW- 

5-r 5 :^ 

iH!.^ : 1 8 2~1 8 3°C 

msi^ti 2 2 

N- [1 - (7ai=yV;:^/V/iN=/P) - 4 - If^y v^^yv] - 1 H— Y 
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MM. : 132 — 136^: 

mmm2 a 

(a) S-^J'ciP— N- (IH — f :^:$^>'— ^'W- 5--r/^) IT'o/'^i^T^ 

^-T%J^>^^/—?\^K2.. Og, 15. Ommo 1 ) h7 t Kci:7^ 
(50ml) ^JR't'tC. ^mz.XYy}:si.=f-)vr%^^ (1. 6ml, 3 0. 0 
10 mmol) <SrJDXLfc#{e:. CCtllTlt^tia -i^ d uT'ci tf;?!-=/V (1 . 43ml, 
1 5. Ommo 1) ^;t7qx.. ^iSicr 3 0 Ufco 

— T/v) K (1. 4 9g, 4 4%) «r#/t„ 

15 Jtt;i5 : 1 5 8~ 1 6 Ot: 

(b) — ivv?yv-N'- (1 H--r>'^y— /v- 5--r/v) -n^-^^ 

3_^ni3 — N- (1 H—i':y^y—/^— 5-^/1^) :7°ny«VT5 K (1. 1 
Og, 4. 92mmol) S'^ii.ieiTN-^i^i^/'l'^ ^/PT^ (6 . 3mU 
20 4 9. 2mmol) iziipx. ^ QX^\z.x\^Wk^\^1t.^ SfStSESrOtJl;: 

P-^ fi/^:7^^ (^cra2KyUi./7< iJ'y— ^1^=2 OXl T-^tB) -e^tSSf-T 

N'-- <>'i;?/v-N'- (IH— r^'yy— /v- 5— f/i^) -N^ 

-^5^7V-|3-T7 — :/T$ K (1. 30g. 86%) ^#fco 
25 iK^ : 140~141'C 

•mm 2 4 
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Og, 7. eOmmol) (DN, N-e^?^ ^>'V7}n7WAT 5 K (2inl) MW^i^. 
N i^-v^y^T^;/ (4. Oml> 3 6. 5mmol) $-^D^. SCCtJlTl^ 

H — r ViJ^y'— /V- 5 — r>'l') -j3-T7 = >'T$K (1. OOg, 4 5%) 

^H-NMR (DMSO-de) 6 ; 3. 95 (3H, s) , 6. 56 ( 1 H, 
d, J = 16Hz), 7. 39 (IH, d, J = 8. 8Hz), 7. 57 (1 
10 H, d, J = 16Hz), 8. 00 (IH, dd, J = 2. 0, 8. 8Hz), 
8. 23 (IH, d, J = 2. OHz), 12. 42 (IH, br s). 

mmm 2 4 (o:^m\^mv^xR!:K^^n^j:v\ i^Ti^yr^-rmmm 2 5 --mmm 2 e 

*Jfe0!l2 5 

15 N^- (1 H-^^-^i/— 5 -^/P) -N^, N^ — i^p^^^/l'-iS -T^ = ::^ 
T§ F 

S*;^. :152~153t: 
^Jg^aj 2 6 

N- (IH — r^'^y— y'v- 5— Y/v) -3- (1 -t'^y i;?— /V) i/ct^-^^'t 
20 $ K 

Mj^ : 1 7 8~1 7 9t: 

mmm 2 7 

N- (IH— l'>'yy— /V-5 — f/U) -4-;^^y^--^i^^>'r ^ KcJD-^^ 
5-T5y^>^y'— /l^ (1. OOg, 7. 5 1 mmo 1) (ON, N-i>;><^ 
25 yVsiN^l^i^T^ K (1 5ml) ^^t"};:, 4-?i^Jl^^M^ (9 6 Omg, 8. 2 
6mmol) . l-^^yV-3- (3' - v?p< ^yl^T 5 IfyV) ^/U^i?^ 

5 K • —mm^ (1 . 7 2 g. 9. 0 1 mmo 1 ) , t Kn^>'-0>^ f y Ti/ 
— /V (1. 12g, 8. 2 6mmo 1) :}oJ;T>*hy:3i^/lxT5:^^ (1. 7ml, 
1 2. 0mm o 1) ^JUDx.. ^tafcr*I^SI#L;fco ^fct-. Kll&^Sr O'ClCi^ip 
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5 w^lJiJ:?)^ N— (iH — f /V— — 4-;»<^/V'-^:^^:xT^ 
hMl. 2 4 g, 7 1%) ^#;^Co 
iSk;^ : 2 1 5~2 1 et: 

nnfi^ij 2 7 <D^^fe^c!pcxK^s;sr^T^j:v^, 2 s -^"mm 3 0 

10 ^umiz 

N- (1 H-^V:5^y—/V- 5—^/1^) — 3-;?< h =3s^v^y d^-^^^T ^ K 
ffit;^ : 1 7 3 — 1 7 4*0 

•mm 2 9 

4, 4, 4- hy 7/V;iJ-D-N— (IH — f i^^^— /V- 5 -'f'^V) Zf^^^T^ 
15 K 

Sill;^ : 2 4 3-2 4 4*0 
3IJfeM3 0 

3- {f<:y\^/\y:^^^^') -N- (IH — i^^-^lZ—iyy-^—y^jV) Ztxiy^lyT^ 
K 

20 Hit/^ : 1 6 7~1 6 9t: 

■mmm 3 1 

N'-^^^v^yl'-N^- (IH-^i^^y— -N^-;^^/!^- 1, 

N' ^>i?yV-N*- (IH — r>^y— /V-5->l'7V') -N'-p«^/V-/3 

25 —T =7 — l^T % K(200mgs 0. 97 3mmo 1 ) (DT t Kt3:7^V 
(3 0ml) mmz.. O^Jil-CTK^Jt-fkl) ^!J'ATyl-5-'>A (10 7nig. 2. 
eOmmol) ^M^. l^fS3^5SSSEU^, ^^^Jr, RJ^S^gf^ O'ClcJ'^au 
^tKn:7^i^ (10ml) ^tK (10ml) O«a-g-*!bSr^0^:fc^Jc, «iSL:/to 
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A/p^iJ^y— 71^=2 0/1 -e^ttl) x-mm-t^^tKX^ . N^-- ^^-i^/V- 
N*- (1 H-^i^^v^— yw- 5 — Yyw) -N'-pi^v'V- 1 , 3 

5 T^i^dSSnig, 7 2%) <lr#fCo 
Si^ : 1 1 2 — 1 1 4t: 

HJS^J 3 2 

10 «:^i//^-N*- (1 H-'l'>'y>^— 5--r/V) -1, 3-7'cry^•:/ 

'H-NMR (DMSO-de) 6 ; 1. 88 (2H, dq, J=6. 5, 6. 
5Hz) , 2. 82 (2H, t, J = 6. 5Hz) , 3. 24 (2H, t, J 
= 6. 5Hz), 3. 82 (2H, s), 6. 77 — 6. 85 (2H, m), 7. 
15 23-7. 35 (7H, m), 7, 88 (IH, br s). 
lim'^J3 3 

3-fc Kadrv^-N- ( 1 H-^ /l^- 5 —T/U) ^n^-?^T5: ¥(D^jiZ 

3- (^^/v?.'l/;^^S/) — N- (IH — (l^^i/—J\^-5 — Zfxi^^^T 
5K(500mg, 1. 69 mm o 1 ) <D:^^ J —/i- (10 0ml) Mt^i^. 1 

20 N-m®s (4ml) . io%pd-c (7 0mg) ^mx.^ ^m^mzx^m^ 
Tt^nfi^it. sf&^T^. «4«E^itsiju. mm^mi^mmx^xnhtitinm^. 

fc@#:^M^b. MJET{CT^M-r-5^t{-cfc!9> 3-fcKa^^x-N- (IH 
/v^-S— f/v) :7'n/^i/T$ K (20lmg, 58%) <lr#;fco 
25 'H-NMR (DMSO-dg) 6; 2. 47 (2H, t, J=6. 4Hz), 
3. 71 (2H, t, J = 6. 4H2) . 7. 42 (IH. dd, J = l. 7, 
8. 8Hz) , 7. 46 (IH, d, J = 8. 8Hz) , 8. 00 (IH, 
s), 8. 14(1H, s), 9. 94(1H, brs). 

mmm 3 4 
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4- (IH — <:y^^/^)V-% — f/uT^y) -^-i>r^V':f9^^WL<r>^^ 
5 -T5 (1. 0 g. 7. 5 Immo 1 ) ©T-fe f;/ (6 0 
ml) ^te:. Mm}J:T«i7K:7^'>'PM (8 2 7mg, 8. 26mmo 1) S:;!^;^. 

5 ( 1 H-^ V^^v'— /V- 5 — fyVT^y) -4-::^-dpy:/i$^:/^ (1. 79g, 
1 0 0%) ^#fCo 
iSl!,'^. : 2 1 8~2 2 0*0 (5^) 
3 5 

— <i/.:^yU_Ni_ (1 H-^i^iJi'i/— /I'- 5— f/l^) -N"-7<^/^:J^y-> 
10 ^-T? KO-^J^ 

(a) 2-:^^na-N— ( 1 H— T ^'rJ^y— yv— 5 — i JiV) T-^YT%Y(D^ 

5- T^/'O'^y— /V (5. Og. 3 7. Sinmo 1 ) <^p-7" h7 t Kt3 7^ 
(1 0 Om 1) ^tfJic:. ^?aic:rit<b^ni3T-fe:^y^ (3. 14mK 3 9. 

15 4inmo 1) ^M^tl^i^^ O'tZiCX h V :^'^^^T ^ (5. 7 6 m K 4 1. 
3 mm o 1 ) (Dt- h^fc Ki3:7^>' (30ml) ^^^;!JP;^. OtDlCT 3 0 

20 feS^^rc^T^F^t (2 5ml) t -f^ y—/^ (2 5m I) t(Dm^m 

*i-5^iJCj;»3. 2-^x^n-iq- ( 1 H-^ V^y— /V- 5 — T/V) T± h 
25 T 5 K ( 1 . 9 0 g. 4 6 %) ^^ito 

'H-NMR (DMSO-de) 8 ; 4. 25 (2H, s) , 7. 4 1 (IH, 
d. J = 9. OHz), 7. 48 (IH, d, J = 9. OHz), 8. 03 
(IH, s), 8. 11(1H, s), 10. 29(1 H, s), 13.0 
1 ( 1 H, b r s ) . 
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(b) N2-^:/i;^yV-N^- (IH — Ti^^V^— — -N^-p<^ 

(IH — O^-^y^—jl^- 5 M T-febT5K (3 0 0 
mg, 1. 43inmol) ^MmcXN-^l^iPjl^;^'^J\yT (1 ml) tciP 

A/pijS^y— ^1^=5 0/1 r-^m) x-mmi-^^tic^'o. N^'-^iyi^ju- 

N»- (lH--r>'i?^y— /I'- 5 — (/V) -N^-pi^/l^^y i/i^T^ K (16 
3mg, 3 9%) <lr#fCo 
10 : 1 5 9~1 6 

mmms 5<D*fe^^:2pCTK;^:$r^T'fcv^, WTJ2:^i-^»J3 6~||JS^J3 7 

mis&m 3 6 

N^-^i^S^^'V'— N»- (lH-^>i5^y— I'yv) i/iJv'VT5:K 
15 lailA : 256~258t: (:^) 
I^Jfe^iJ 3 7 

N- (iH—^i^'$f'y—ju-5-^M -2- (1 -f^y r-fehrs: 
K 

MM. : 1 8 9~1 9 Ot: 

20 mmmss 

4- L^i^i^/i^ {?i^M r?/] -N- im-^iy^'^yr^jv-^-^/v) zf 

(a) 4-:J'aci-N- ( 1 H— f /l^- 5 --I'/l') l/:^' ^'T ^ KO-^ 

25 5-T5 yW^'^V^— (1. OOg, 7. 5 1 mm o 1 ) h 7 t Kn :7 
(1 0ml) I^^J^^'ieis ^MtJlThym^yUT^^- (2. 1ml. 15 
mmol) ■^■hViX.fc.m'^. (i°Q,\:LXmY. 4-^DP:/^yyU (l. 16g. 8. 
2 6mmo 1) <D7- Yy^Ynyy^y (5ml) W^^I^tl. O'CfJiT 1 B^f^S 
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H — f>^y^^/U-5-^M l/iJ'^'T^ K (5 7 2mg, 3 2%) tr#yh„ 
5 iSfc/fe : 160~161'C 

(b) 4- [-<^^^;'^p (^^/i^) T^y] -N- (iH — r yv- 5 - 

4_^nD-N- (1 H— O:?':/— >'V-5 — fyU) ^^'^i^T^K (3 0 0 
mg, 1. 2 6mmo 1) Sr^?a»J:TN-^:^e^/Vp« ^/VT ^ (1ml) Kta 
10 8 0'CtJ:xl^fW«#U:/to HkK. S:^^;^ft^^:-^^1^vSr*P^-CfB5»$^^;fc„ 

m :^^uJ^y^ ^ / -7U= 4 0/1 r i: Je: J; !9 . 4 - [-i^'i^ 

/v- (p^^^/v) T^y] -N- (1 H--r ^-yy— /p- 5 — r>'^) zf^^yr^ k 

(1 3 4mg, 3 3%) ^#:/tc 
15 lll/Si; : 115~117'C 
^iifeM3 9 

N-;<9^/l^- IH — fvyy— /V-5-T$ ^(^-g-^ 

(a) 2, 2, 2- h y :7/Vjj-n-N- ( 1 H-^ ^'i^'y— yl^- 5 — T/U) T 

20 5-T5y-r:/^^>^— (5. OOg. 3 7. 6mmo 1 ) (Dt:*'; (1 8 
8ml) OtjCX^lTKhy :7y^;ra@^®& (1 3. 3m K 9 4. 2 

mmo 1) ^fSTU. O^tCITl. 5 ^r^li^V^T^ia^CT 2 . 5 ^rslfltit b/c„ 

25 iftUfeo ^3^SrJgtJES*U-C. 2, 2, 2 - h y :7/lx;ra -N- (lH->ri^y 
y-/V-5— T-fe:hT5:K (8. 3 7g, 9 7%) ^#yt„ 
jSt/SC : 2 4 9~2 5 {^m) 

(b) 2, 2, 2- M; :7yV;^-a-N- ( 1 H—Y :/yy— /V- 5 —Y/V) - 
N - p« ^/UT-fe f T $ KtD-a-fife 
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2, 2, 2- h y 7>'V:^a-N- ( 1 H— f 5 -^f/V) Tir bT 

5:K(6 8 8mg. 3. OOmmoDON, N-v^pf^^yPTj^yl/ixT^: K (4 
m 1 ) ^^^tf fC. ^ia{ilT^^;57 y (4 1 5mg. 3. OOmmol) ^3 
l^-fb^f^^yV (0. 20ml, 3. 21mmol) Mm^Xm^Wim^fz., 

T'^tti) xmMi-^^ti::xy). 2, 2, 2 - h y :7/k;?f-n-N- {in—^i^ 

^)/— /V-5 — r/V) -N-;^^>'^T-fe hT^ K (4 6 6mg, 6 4%) Sr#fc. 
10 : 1 7 2~1 7 4*^ 

(c) N-pi^/l^-lH — f^'^y— /l^- 5-r 5 ^'©'^J^ 
2, 2, 2- h y :7/V;^i3-N- (IH — < 5 JV) -N-^ 

=5^/VT-fe hT5:K(3. 80g. 15. 6 mm o 1 ) J~JV (9 5ml) 

^7jc (16ml) (Om^^m^\^. mS.KXmVktlV^J^ (S. 6 4g. 6 2. 
15 5mmol) ^*P;t, 1. 5#Pfl3g$iEUi/to ^^ic, S;£:?S?Sr?SJiibTltP>n;fc3^ 

^^iJ^v'— /V- 5-T5 (2. 3 0g, 10 0%) ^#fCo 
ii;^ : 1 4 4~1 4 e'C 
20 mMmi (a) <oj^fe^^:2PCTSj^?§r^T5fcv\ iJJlTl5:^-i-SI»!l4 o<7)ib-^i^ 

mMm^ 0 

25 5-r5i^ 

mM. : 1 5 2~1 5 4'C 

MMmi 5 (a) (D:^m^m\:^xKJt^^n^j:^\ i^ri^^-tMmm4 icoit^ 

m^^m b/Co :fc/c 4 0 T'# btL/cN - ( 1 4 - b"-< y 
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mMm4 1 

ifit;^ : 1 7 5~1 7 y'C 

mmm4 2 

5 5— i4: — \^^]) ''^=-Jl^:t^'^) - 1 H— r /t'O'^^ 

(a) t e r t-l^'^/V- 4- (IH — f ^-^J^V^— /W- 5 — f yV;^=¥v^) -1- 

IH-^ i^^v'—yl^- 5-;*-— (1 3 4mg, 0. 9 9 9 mm o 1 ) b 
7t Ki3:7^i^ (4ml) mmm^i^. mmi^Xt e r t-y^^yV 4-t Kci 
10 1 — f'^y h (2 0 1mg. 0. 9 9 9mmol) t 

h y :7rc;^/V/}>>5.p^^ >- (2 6 2 mg. 0. 9 9 9 mm o 1 ) ^^qx.fc^}C. 0 
X:\Z.XTl/i^:pJl'^:y^i:^=i^'^/l^ (O. 4 6ml. l. Olmmol) ^^)P;t^ 

15 ^ni=9^/U=7/3-C^m) •Vi^m-r^:it\Z.^y) ^ tert-l/^^'V 4- (1 
H-'Y^iJ^>'— yP-S-^/V::^-^^-^) - 1 -e^y i^:/;^/W;j<=3f^>'W'— h (7 7 
m g , 2 4%) <lr#yt, 

^H-NMR (DMSO-do) 6 ; 1. 42 (9H, s) , 1. 47-1. 
5 7 (2H, m) , 1. 8 9 (2H, m), 3. 16-3. 24 (2H, m) , 
20 3. 6 3-3. 7 0 (2H, m) , 4 . 4 9 ( 1 H, m) . 7. 0 1 (IH, 

dd, J = 9. O, 2. 2Hz) , 7. 26 (IH, d, J = 2. 2Hz), 
7. 42(1H, d, J = 9. OHz), 7. 91(1H. s), 12. 89 
(1 H, b r s) . 

(b) 5— (4-l^^y S^=/^:^=3pi^) - 1 H-^ >^:/—Jl^(D^^ 

25 tert-:/^/V 4- (IH — T V^:/— /V- 5 — r7^:^^-» -l-lf^ 
y i^:/;*/V7j^=^v'l^— b (7 0mg, 0. 2 2 1mmol) Olfe-fk^ ^l/>' (5 
m 1 ) ^^J'. ^?!g.{CT b y (0. 2 0mK 2. 6 0mmol) 

SE^iN-Tkm^b-^by !>i^7k^1'tca#\ B^il3^^/v-T?44mbyto ^«IS^ 
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L-C, 5- i^::^^^;*-^^^^) - 1 H— T i^iJ^V^WU ( 2 5 m g . 5 2 

%) ^#yto 

'H-NMR (DMSO-de) S ; 1. 4 9-1. 5 9 (2H, m) , 1. 
5 89-1. 98 (2H, m), 2. 65-2. 74 (2H, m), 2. 99-3. 
05 (2H, m) , 4. 37-4. 42 (IH. m) . 7. 00 ( 1 H, dd, 
J = 9. 0, 2. 4Hz), 7. 23 (IH, d, J = 2. 2Hz), 7. 4 
2 (IH, d, J = 9. OHz) , 7. 9 1 (IH, s) , 12. 90 ( 1 H, 
b r s ) . 

10 mMm4 2 (a) o:^?felJ:2SCTKlSS:tT^jrv\ UTi^^-t^-mm^s-^MM 
M 4 4 (Dit^m^^^ X^it, 

mmm4 3 

5- { [1- (p< ^/V^/l^^J^^/U) i^^/l^l - IH— r^- 

15 'H-NMR (DMSO-dg) 5; 1. 7 6 (2H, m) , 1. 9 8 (2H, 
m) , 2. 8 8 (3H, s) , 3. 11 (2H, m) , 3. 3 9 (2H, m) , 
4. 50 (IH, m), 7. 05 (IH, dd, J = 2. 2, 8. 8Hz), 7. 
27 (IH, d, J = 2. 2Hz), 7. 42 (IH, d, J=8. 8Hz), 
12. 91 (IH, br s). 

20 mmm4 4 

M-^ : 1 5 1~1 5 2^: 

mmm 4 5 

5 - [ ( 4 1 - If ^=7 i^—M AyU:^~Jiy'] - 1 H-^ 

25 (O^^ 

1 H-^>i^y— /V- 5-;*/V/i?i^^ (4 0 Omg, 2. 47inmol) ON, 
N-v=^5^y^JjNyl-AT5 K (8ml) ^f^'^'I^I, 1 v'^^ (43 
5mg. 2. 4 7mmol). 1 -^i^yi^- 3 - (3' -""^ :^'f-JiVT ^ J 
)V) ^ K . — (565mg, 2. 96 mm o 1 ) , t Kn 
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'O-:/ h yr:/— /V' (3 6 7mg. 2. 7 2 mm o 1 ) J; tJ« h 3^9^yVT 5 
(0. 5 6mK 3. 9 5 mm o 1) ^M^. ^ffl-l^lTi^^SI^UfCo ^ 

[ (4-^i^i^>^V- 1 -f^^v?— /W) ;)t7>>^jK— yl'] - IH — TV^y— (6 

2 4mg, 7 9%) Sr#:^o 

10 'H-NMR (DMSO— ds) 6; 2. 3 8 (4H, br), 3. 5 0 
(6H, b r) , 7. 2 0 — 7. 3 5 (5H, m) , 7. 05 ( 1 H, dd, J 
= 2. 2, 8. 8Hz), 7. 34 (IH, dd, J = l. 5, 8. 4Hz), 
7. 56 (IH, d, J = 8. 4H2), 7. 81 (IH, br s), 8. 1 

3 (IH, br s), 13. 23 (IH, br s). 

15 %im\\^ (a) <D^iSfelJ:fpi:-CS*&SrmiV>, U^Tl-^-mife^J 4 6 (D^k-^ 
i^^^^U:^o :/tfcL. liJfiM4 5 5 - [ iA^-^^^'J^jv- \-\f-< 

=y^J:^;V) •)3jVi!^^jV\ - 1 H— f ^X^y— yViSrM3|SflC:fflV>fco 
^WS^^ 6 

5 - ( 1 — f'^^ t^=yl';«7/l'2jf cn/V') — 1 H— Y l^^^/^A* 
20 : 1 9 0~1 9 IX: 

||Jife^!l3 1 (D:fe■^fe^^!^DT^J^:<^^T^Jrv^. OTlc^i-^JfeM 4 7(D|b'^#i^'^ 
Ufco fc^ «M 4 5 b tbfc 5 - [ ( 4 --<:y^J^)\^- i - t'-s^ i^- 

yV') ;57/V/l?:^/i'] - IH— r>^^>^— /v^JS3|6K-fflv>fco 

llifeM4 7 

25 5- [ (4 ^l^\^J\y-\-\f^^'J=.M ^'^Jl^l - IH Ti^^y— 

iS!t>^ : 1 4 7-1 4 9*0 
I^lfe«»j4 8 

1 tix>:;?/p-N- (1 H— O-^y— /V-5— I'/l') — 4 — l^^ y $;?i^;(7>'P2j? 
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l-^::^'JjU-4-\f^V-:^:^:hj^^l^Mk (.4. 85g, 22. Immol) 
Id^g'fb^^^^v'V (10. 5ml) ?Sr*P;t> 2mmMiS^Lfco ^i^^l^Srl^ff@*L. 
-c^l'^n;^cas<^it>fkp<^ix>' (6 5 ml) mm^. o^azxs-T^y^^^ 

y—jV (4. 4 1 g. 3 3. 2mm o 1 ) . hV^^JV'T^:^ (l . 8m 1 ) , 
6 f y >^i^ ( 3 0 m 1) *J J; Uffi!feMa:<^ 4 - 5 ^ t° y i>ly%:Ua:ttc^iC. 

10 xcii'o. i-^ve^>'u-N- (iH— f i^^j^y— — T/v) -4-if^y':;? 

>':^;/V'Jl?:3r1^5 K (2. 2g, 3 0%) <^#fco 

^H-NMR (DMSO-de) 5 ; 1. 5 8-1. 8 0 (4H, m) , 1. 
94(2H, br), 2. 31(lH, br), 2. 86(2H, br), 3. 
45 (2H, s), 7. 24—7. 27 (5H, m), 7. 39 (IH, d, J 
15 =9. 2H2), 7. 44 (IH, d, J = 9. 2Hz), 7. 97 (IH, 
s), 8. 12(1H. s), 9. 92(1H, s), 12. 93(1 H, 
b r s ) . 

HM^jis (a) (o^mz.m^x^^^^nfi.\i^. '^xr\z.^-tm'm\4^(D\\L-^ 
mtr^^vtco jfcfcu mmm4 8xmhtitci — ^^-s^/i — n- (ih— 

*1&^»J4 9 

N- (1 H--r>i5^y'— >'^-5 — f/p) -4-t'^y ^/^^;^7/V3^^=3{^•^'-5: K 

'H-NMR (DMSO-de) 6 ; 1. 4 0-1. 7 5 (4H, m) , 2. 
30-2. 55 (3H, m), 2. 97 (2H, d, J = 12. 3Hz), 7. 
25 40 (IH, dd, J = l. 7, 8. 8Hz), 7. 44 (IH, d, J = 8. 
8H2), 7. 98 (IH. s), 8. 12 (IH, s), 9. 78 (IH, 
s), 12. 94(1H, brs). 

mmm 5 0 

N- ilH-^>^V—jV-5 — (JV-) -1- (7< ^yV'x^/^JJ^— yW) -4-tr-< 
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1- (p{ ^^V^/I^jJn— /V) -4- f^y (SOOmg, 2. 4 

Immo 1) (7ml) mWi^s lSbmM(DN, N-i^;>i ^JU^JU 

K^HJfi'fb^^-^^r-ry/V (0. 3 6 7 g,* 2. 8 9mmol) OiS-fbT?^!^ 

5 V (3ml) mm^^:^. m&i^x 3^nim^mwi^fto ^;^?^srsr^iEW*ur# 

yfc5SS®:S'fb^^V'V (5ml) mW^^. O'Cf^T 5 -T ^ 7 ^-^y— (3 
2 2mgs 2. 4 2mmo 1 ) *3j;a«h y ^f^yV-T?: ^ (0. 6 7m K 4. 8 
mmo 1) (Dmt^^i^::^ (10ml) i^*0c{c;&Dx.;/5:^tc:. ^m.i^Xf(imnt*¥l^ 

uiLm^^mi^v^ mmvtim^^mmri^xm.m^^^^ti-x<o. n- (ih 

-4:yyy^—/i^-5-^/i') -1- (^ ^^v><.ypjf;— /w) — 4-fc'^y v^>';^7yp 
3iJ?=^ri^5 K (6 7 0mg, 8 6%) ilr#fCo 
itviS : 291~293t: 

15 mfe^J 5 0 (D:^mz.m CTKf&*=??>^jiv>, iJiTlJi^i-^lite^J 5 1 (Dib-g^Sr-a- 
Ilife^J 5 1 

N- (IH— r V^^i/— 1'>'W) 7" h^li Kt3-2H-tr^V— 4— iP&yl' 

20 Mj^ : 286~288'C (:^) 

m\^tz.o ftfcl^, MMMA 8Xm^l-^^^'~^^l—N- (1 H— Ci^iS^i/— /U- 
5 — fyv) -4-if-<y v^>';^7/^7J<^i^5 K^il3|B^^^:^v^T-&^L;fe:„ 
^Ife^S 2 

25 5- [ (1 -^:^v?>'V-4-f^y yv) p<=5^>>P] - 1 H->ri^i5^>^— 

^H-NMR (DMSO-do) 5 ; 1. 13-1. 30 ( 2 H, m) , 1. 
57 (IH, br) , 1. 75 (2H, br) , 1. 88 (2H, br) , 
2. 80 (2H. br) , 2. 87 (2H, d d, J = 6. 1. 6. IHz) , 
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3. 42 (2H, s) . 5. 33 ( 1 H, dd, J = 6. 1, 6. IHz) , 
6. 57 (IH, br s), 6. 82 (IH, dd, J = 2. 2, 9. 0 
Hz). 7. 17-7. 40 (6H, m), 7. 71 (IH, s), 12, 5 
5 (1 H, b r s) . 

m^^^ tfco fcfd mmm 5 2 5 - c c 1 — 4 - 1"-? y t;? 

^ife0!) 5 3 

N- (4-tf-<y i;?—/^^^^/^) - IH— /W- S-T^^' 
10 'H-NMR (DMSO-do) 6 ; 0. 9 5—1. 15 (2H, m) , 1. 
55-1. 72 (2H, m), 2. 35-2. 55 (2H, m), 2. 85 
(2H, d, J = 5. 9Hz) , 2. 94 (2H, d, J = 12. IHz) , 
3. 16 (IH, s), 5. 33 (IH, t, J = 5. 9Hz), 6. 57 
(IH, d, J = 2. OHz), 6. 82 (IH, dd, J = 2. 0. 9. 0 
15 Hz), 7. 24 (IH, d, J=9. OHz), 7. 72 (IH, s), 1 
2. 5 6 (IH, b r s) . 

^bfc, tcfdV. ^»!l5 OTWcN- (lH-^:/i5^y'— — ( JU) -1 
- (p«5^/u;^/U2^— /I') -4-}:f-<Vi^:y:bji^^^1}-^ h^^^m^m\*^X^^L 
20 fco 

HJfe^iJ 5 4 

N- { Cl- (;<'f-/i^:^/\^7ts=^jV') -4-tf^i; i^^iy'W] p'^/i'} -lH-^;x 
St^ : 2 6 2-2 6 3'C (^>^5?) 

25 mmm 3 1 <z5:^ife{c2fi ct^/s;^:^? ?iev>. skTi^^-rmmm 5 5 (oit-Btm^^ 

^bfeo 7tfc*U IIJfefi»l5 lT?#fcN- (IH— r>':5^>^-/V'-5--f/V) 
«M 5 5 

N- (t" h7 t Kn-2H-t'7>-4 — T/M^/^) - 1 H-^i' ^-^j/— /U- 
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5-r 5 >- 

iS!!!.i^ : 2 9 3~2 9 4^: 

5 II ii^ 5 6 

N - (1 — < V^^yV- 4 - fc" ^ y -i^^/t-) - 1 H — r V^)/— /V- 5 - j^/PJif dr 

?S!l;^ : 2 4 0-2 4 2t: (^) 
Hlfe^^S 7 

10 N— r f^t Fpi - 2 H- 1^7:^-4 — r/V-lH— f ^^t?':/— .'l'-5-:*7>'VJj? 
Bt^ : 2 8 5~2 8 6t: 

^H-NMR (DMSO-dg) 8; 1. 58 (2H, d d d d , J=4. 3, 
11. 9, 11. 9, 11. 9Hz), 1. 72-1. 82 (2 H, m), 3. 
15 38 (2H, ddd, J=2. 0, 11. 9, 11. 9Hz), 3. 80 — 3. 
93(2H, m), 3. 9-4. 10(1H, m), 7. 55(1H, d, J 
= 8. 8Hz) , 7. 84 (IH, dd, J = l. 7, 8. 8Hz) , 8. 3 
0 (IH, s), 8. 32 (IH, s), 13. 26 (IH, s). 

20 ^feiSr-a-^uifeo tiiei.. mmm 5 e -c^^cn- ( 1 — o^i^/i — 4 - i^-<y 

Hife^J 5 8 

N- (4-lf^y i^cr^/l^) - 1 H— yl — 5 -;«7>'l';^?=af i^- ^ K 
MM. : 2 7 3~2 7 51C 
25 mmm 2 0 ©;^&K:2fl DTHJcS^rfr^ v ^, UTi^^-rMMM 5 9 (D^t^m^^ 
^bfCo ^fcU llife«^5 8-t?^;fcN- (4-fc'-<yi^^/V) -IH— Y:xi5^>/ 

^jife0!l5 9 

N- [1- ^/wj^/Vii^^/w) -4~\^^])i^-jy\ -IH — 
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^H-NMR (DMSO-de) 5 ; 1. 6 3 (2H, m) , 2. 8 6 (2 

H, m) , 3. 5 5 (2H, m) , 3 . 9 5 ( 1 H, m) , 7. 5 7 (IH, 
d, J = 8. BHz), 7. 82 (IH, d, J=8. 8Hz). 8. 20 

5 (IH, s) , 8. 32 (IH, s) , 8. 35 (IH, d, J = 9. 6Hz) , 
13. 2 6 (1 H, s) . 

^mm 6 0 

10 2- (1 — o-e;?/!— 4-if-<!; -n- iiH-^i^^y^—zu-s-^ 

: 195~197t; 

mmme i 

2- (1 A — \f^]) "fly) -N- (IH— f >^>^— yV-5 

15 -^/l^) T-fe hT5 K 
ill^ : 1 6 9~1 7 2*^ 

20 VtLo 

mmme 2 

N- (IH — f;XiJ^:/—/U- 5-^/1^) -2- ( 4 - y i^— /I') T-fhr^ 
K 

'H-NMR (DMSO-de) 6 ; 1.08 (2H, m) , 1. 56 (2 
25 H, m) , 1. 8 2 (IH, m) , 2 . 1 8 ( 2 H, d, J = 7 . 2 H z ) , 
2. 42 (2H, m), 2. 86 (2H, m), 7. 40 (IH, dd, J = 

I. 6, 8. 8Hz), 7. 43 (IH, d, J = 8. 8Hz), 7. 98 
(IH, s), 8. 11 (IH, s), 9. 84r(iH, s), 12. 95 
(IH, s)-. 
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^bfco fc:/^L. mMme o-c^^ti2- (i -^vi;?/v-4-f^y - 

mn&me 3 

5 N - [ 2 - ( 1 —^i^-zP^u— 4 - fc*^ y i;^=^M ^^^v] - 1 H — r "y-^^Z—A^ 

WiJ^ :117~118'C 

mmm^ 4 

N- [2- (4- t°^y v^::^/!') ^f^/l'] - 1 H— <:^iJ»'>^— /U-S-T^:^ 

M;^, : 1 8 4-1 8 et: 

mMm 6 5 

15 N- (IH — r ^-t^y— /U— -4-tf'<i; v?>;^7/^^J?:3E^1^^ K 

(a) 1- (1 H--f ViJ^i/— /l— 5 — T/V) ;^ iJ' 5 V©-^-^ 
1 H->r yv- 5 — ;&>'^jff^ MJ^'i' (1 O Omg, O. 699 

mmol) c^)7^ h^t Kn:7^> (4ml) MESr. Mfifd-CTkSl^Uy ^^iJ^i^T 
20 (5 3mg^ 1 . 4 Ommo 1 ) <^7^ h 7 t Kct ^'^i^ (4ni 1 ) l§ 

m\^Mx., 2^mmmi^-hio ^f^\^. BLJ^M\^:^ (O. OSSml) , 2N-7K^ 
-fky ^^l^isTK^^lS (0. 106ml). 7jc(0. 212ml) (DmX^t^^xmW 

(IH— f ^^iJ^V^—Zl^-S — f/P) ;^i5'i^T5>'(97mg, 94%) ^»/t„ 
25 (b) tert— 4 { [ l^^^^^—JV- 5 T$ 

1- (IH — r V^V'— yl^-S— C/l') pt^i^T^l^- (291mg) ON, N 
-v'ptg^/Vjfc/l'i'^T^ K (8ml) m[tfi(C, 1- (t e r t f 
z^A.) -4-\f^]}i^y:^/l':^>Wt (5 0 7mg. 2. 2 1 mmol) , 1-^ 
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3 - ( 3 ' 'f'jvr ^JZfn IfM jtjj\^:^t^^ ^ K • —^MM ( 5 7 

Smg, 3. 02mmol), t Kta aE^->^V>'' b y ( 2 2 9 m g , 2. 

2immo 1) ^mx.. muizx 1 Ammmni^tc, m^. ^jt^m^^^^myk 

mi^tc. nhnf::.mW<D^d' y—zl- (Iml) *5<J;t>*x h^k Kp7^> (1 

ml) (Dm,-^m^^\^2N-ikmit])T^j>^7knm (o. esmi) ^jn^> m. 
10 mmm^wmm-^^^->^j»xnmv. ^m^m&^^\^xnh}n^it.^m^^> 

m xm^-t^^h^cX'O . t e r t 4 { [ ( 1 H— T >'^>>'— 

5— f/w^^/i^) r^y] - i - if-iy i;*^-:^/^;}^:^^/^— h (l 
7 9ing) <lr#:fco 

15 (c) N- (1 H-^ vyy— /I'- 5 -4- t'^y i^i^;«7/l'7K 

tert-:/^/V 4 { [ {\Y\-^ }V:f^^)V) T^y] 

:^7yb3j<ri/V} — 1 - t°^y i/^j&yVTK^^rt/l^— h (160mg^ 0. 446 
mmo 1) {C, 4N-:^^/->?:^=^i^V^f^ (2. Oml) ^ADx.. 2 

20 ^p^^i^^bfco ^^ciJi. Rj^:i^^i&?Pi^m7K^'^-hy !j'A7k^?gfjca£#\ ij^^ti 

{^J:!9, N- (IH — (^^-^V'—JV-^ — <JV:/^^;V) - A-\f^^) V-^y-fy A^H^ 
K (1 Omg. 9%) Sr^tySio 
25 'H-NMR (DMSO-de) 6 ; 1. 4 2 (2H, m) , 2. 2 2 (1 
H, m) , 2. 4 2 (2H, m) , 3. 4 6 (2H, m) , 4. 3 0 (2H, 
d, J = 5. 9Hz) , 7. 23 (1 H, d, J=8. 7Hz) , 7. 45 
(IH. d, J = 8. 7Hz), 7. 55 (IH, s), 8. 01 (IH, s), 
8. 23 r(iH, t, J = 5. 9H2), 13. 00 (IH, s). 
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m^me 6 

5 _ (4 1 _ t*^^ - 1 H — < ly^y^—ji^cD'B-J^ 

(a) 5- {4—^>i^^l^-l-\^^^i:^::^jly) - 1 -X h ^ ^ — 2 H- 

5 m^m5-(*^^1t5-ZfX2^- 1 i^^t Per - 2H-l:f7:^-2— r/'W- 1 
H-^ i^^y— /V (250mg. 0. 889 mm o 1) <D hJ^^l^ ( 1 2ml) 
^^■ftC, Sjaid-Cl -^Vv^/Vf^^v'^' (0. 2 4ml. 1. 35 
mmo 1 ) i: t e r t —-^h^i^i- h V (1 2 8mg. 1 . 3 3 mm o 1 ) 

10 (II) v'tJ'a^-r K (7 Omg. 0. 0 8 9 Immo I) SriD:^. 7 StfcT 

g^ai^/v=5/'2-c^m) ■e«fSii-s;ii:»::J;l3. 5- (4—<>z^/u-i-tr 

15 ^^v?=:/V) — 1— 7^ b^t K13-2H— f 2— fyn^— IH — i^^^V^ 
7V (1 8 3 m g , 5 5%) %#fCo 

(b) 5- (4— O-i^/P- 1 -t°-<^v5— /l-) - 1 H— ri^iJ^>^— /KiD-^^ 

5- (4— '^i^^;?^!'— 1 — tr^^e^^yv) -i— T^f^t Kn-2H— tr^> 

-2— IH— Yi^^y— >'l' (lOOmg^ 0.. 26 6 mmo 1) oy'T 
20 tKa^^:^ (1. 3ml) miSL^\^. ^mZTQ^m (2. 6ml) irzfc (0. 
7ml) Sr*D;t. 8 CClCT 7^raift^^Uyt„ ifelc. Sf&flg!<Sr^ftj|^b-C#b^xfc 

25 M) •Xn^'t^:Lh\^i.^ . 5- (4 1 -K'^7i>=/'^) - 1 H- 

-r ( 3 7 m g , 4 7%) ^#yto 

jtt,^ : 1 9 6-1 9 St: (5^) 

lyfe^e 6(D:;&fe^^:^il:.xa^:^^T?5:v^. OTtc^-rSIJfe^J 6 7 (Oit^m^^ 
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5- (4-^/^:^!) - IH — i^^^r-Z—jv 

^H-NMR (DMSO-de) 5 ; 3. 0 2-3. 0 5 (4H, m) , 3. 

73-3. 76 (4 H, m), 7. 08(1H, m), 7. 18(1H, dd, 

5 J = 9. 2, 2. 2Hz), 7. 41 (IH, d, J = 9. GHz), 7. 8 
9 (IH, s), 12. 80 (IH, br s). 

^mm\^ (a) (D:^^*^^:pC-CSJ^:^ff^^v^. gATl^:g^i-*»J 6 8 O'fb'^ 

m-k^^ UfCo fcf£ ^ife^J 6 6 -C#fc 5 - ( 4 1 - t°^7 v^^ 

/i^) - 1 H — r /^S:i^^^{^:ffiv^-C'a•^ Ufco 

10 Hjife^J 6 8 

5 - ( 1 - If ^7 'ty—Ad — 1 H ^^^V—Jil' 

^H-NMR (DMSO-de) 5 ; 2. 8 5-2. 8 6 (2H, m) , 2. 
95-2. 98 (2H, m), 3. 06 (IH, m), 7. 05 (IH, br 
s). 7. 14-7. 16 (IH, m), 7. 39 (IH, d, J = 9. 0 
15 Hz), 7. 87 (IH, s), 12. 79 (IH, br s). 

^JS^aie 9 

2- (IH— f i^t^^y— /V-5 — <JVT%/) -N, N--^^^^>?V^:/XT$ K 

2- (IH — f^'^y'— /I— 5— f/PT^y) ^,t.#lg (SOmg. 0. 3 1 
20 6mmol) <^N, N-i:^;>«^/V'Ji^/l'AT5 K (0. 5ml) ^^gfl^fC, 1 - ji 
<^^v_3_ (3' -i^7<^/^T$y:7'ai^7V') :^;>'V3i?i?xC 5 K • — Ife^ (7 3 
mg, 0. 3 7 9mmol), fc Kn h JJ Ty—yl^ ( 5 8 m g . 0. 

3 7 9mmo 1 ) *5 j;t54 Oro-v^pt^yl'T^: ^'tK^?!^ (1 0 7ing. 0. 9 4 
8mmo 1) ^iD;ts ^tatCT 4^FHm^b:fc„ ^i-x 5 %-^^7k^ 

0 5x*^iii) x-mmi-^^tiz^y), 2- (IH — (^^^y^—j\^-5 — r/wT5 
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/) -N, N-i^^^/W<:^XT$ K (5 9mg> 6 7%) ^#:fco 
ifill;^ : 2 3 4~2 3 5t: (^) 

5 ^L:fe.o 
HiS^J 7 0 

N - (1 — 4 - t"^ V i^=^/U) -lU-^ 4 — T 5: 

'H-NMR (DMSO-de) 5 ; 1. 45-1. 5 7 (2H, m) , 1. 
93 — 2. 01 (2H, m) , 2. 05 — 2. 13 (2H, m) , 2. 80- 
10 2. 8 7 (2H, m) . 3. 3 2-3. 42 (IH, m) , 3. 49 (2H. 
s), 5- 90 (IH, d, J = 8. IHz), 6. 05 (IH, d, J = 7. 
9Hz), 6. 62 (IH, d, J = 7. 9Hz), 7. 03 (IH, t, J = 
7. 9Hz), 7. 22-7. 36 (5H, m), 8. 18 (IH, br), 
12- 6 4 (1 H, b) . 

15 mikm 7 1 

N-[l- i2--7a^:^^M -4-tf-<y t^^^'Vj-lH — f 4 - 

: 1 9 6 — 1 9 8"t: (^) 
^Ki^J 7 2 

20 N- (1 i>'v^>'V-4-l:f'-<y - 1 H— T ^^^y— /V- 4 -T ^ • 

Bfe.^ : 2 5 7~2 6 Ot: (^>fi?) 
^3fe^7 3 

N-[l- (2-731^5^/V') -4-lf'<y-:^=7P]-lH-^i^yy— 71^-4- 

25 T $ :^ • - p« ^ :^;^>>V4^ 

MM. : 2 1 3~2 1 St: (^^) 

^Jfe^sj 1 5 (D:)fm^m D-CRj^:^fT7tcv^. aT{c:^i-^JIfe««J 7 4 7 5 

cJ^-fb-^^^-g-^bfeo N- (i--<:^>'yu-4-fc*^y v^-yP) -IH 
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mmm ? 4 

'H-NMR (DMSO-de) 5 ; 1. 5 7- 1. 6 9 ( 2 H, m) , 2. 
05-2. 12 (2H, m), 2. 88-2. 98 (2H, m), 3. 23- 
5 3. 31(2H, m), 3. 60-3. 71(1H, m), 6. 10(1H, 
d, J = 8. IHz), 6. 12 (IH, d, J = 7. 5Hz), 6. 67 
(IH, d. J = 8. OHz), 7. 06 (IH, dd, 3 = 7 . 5, 8. 0 
Hz), 8. 21 (IH, d, J = 12H2), 12. 7 (IH, b). 

mmm 7 5 

10 N- (4-if-^y v?:=^/v) -IH— f /v-4-T$>' • 

: 2 7 0~2 7 It; 

m^m 1 (D:f7m^'m cxRm^n^j:\,^. ^T\^^-rmmm 7 e --^mmm 7 7<d 

15 MMM 7 6 

N- ( 1 ^l^i^A — 4 - tf-< y v^^^/V-) - 1 H — f V'^y— yV- 6 -T 5 

'H-NMR (DMSO-de) 6 ; 1. 3 5- 1. 4 7 ( 2 H, m) , 1. 
89-1. 97 (2H, m), 2. 04 — 2. 14 (2H, m), 2. 75- 
2. 83 (2H, m), 3. 17-3. 27 (IH, m), 3. 48 (2H, 
20 s), 5. 66(1H, d, J = 7. 5Hz), 6. 34(1H, br), 6. 
52 (IH, dd, J = l. 8, 8. 9Hz) , 7. 21 — 7. 34 (5H, 
m), 7. 36 (IH, dd, J=8. 9Hz), 7. 71 (IH, s), 1 
2. 2 6 (1 H, b r ) . 

mmm 7 7 

25 N - ( 1 v^^/i^) - 1 H — r i^^y—zu- 6-T^:y ' 

-mmm. 

'H-NMR (DMSO-de) 6 ; 1. 88-2. 19 (4H, m) , 2. 
95-3. 43 (4H, m), 3. 55-3. 86 (IH, m), 4. 26- 
4. 35 (2H, m) , 6. 80-7. 10 (2H, m) , 7. 44-7. 4 
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8 (3H, m), 7. 58 — 7. 6 8 (3H, m), 8. 06-8. 09 (1 
H, m) , 1 1 . 0 (1 H, b r) . 

(Dit-^m^^^VfLo fnftV. N- (1 ^:yi^jV-4-\^^V'^=-Jl') -IH 

mmm? s 

N- (4- fc'^y /V) - 1 H-^^i?'>'— yV-6-TS: :^ 
M-^ : 1 9 6~1 9 (^) 

mmm? 9 

10 N- (4-tf'<y t^ri/V) -IH-^l^^z/^/ly-e-T^l^'-^WtM 

^H-NMR (DMSO-de) 5 ; 1. 7 4-1. 8 8 (2H, m) , 2. 
05-2. 13 (2H, m) , 2. 8 9-3. 0 2 (2H, m) , 3. 28- 
3. 36(2H, m), 3. 65-3. 74 (1H, m), 6. 93(1H, 
br), 7. 05 (IH, br), 7. 68 (IH, d, J=8. 9Hz), 

15 7. 95 (1H, s), 8. 90(1H, br), 9. 10(1H, br), 
13. 30 (IH, br) . 

mmm i <D:^mi^m^x^}t^=knfj:^\ ^n^^^-rmmm s o -^mmm 8 2<d 
20 mmmQo 

5 V 

: 116-117^ 

mmms i 

25 l-pt^^/lx-N- [1- (2-7^— /WJi^yV) - 4 - If--: y v^::i/V] - 1 H- 

N- ( 1 4 - y t^::^/^) - 1 H — <l^X^ ^ y^T^jV- 5 -r 

^H-NMR (DMSO-ds) S : 1. 31-1. 4l(2H. m). 1. 



wo 02/100833 PCT/JP02/05609 

87 

92-1. 98 (2H, m), 2. 06 — 2. 13 (2H, m) , 2. 48 — 2. 
53(2H, m), 2. 69 — 2. 75 (2H, m), 2. 88-2. 92 (2 
H, m) , 3. 1 6 (IH, m) , 3. 9 1 (3H, s) , 5. 17 (IH, 
d, J = 8. 3Hz) , 6. 64 ( 1 H, d , J = l. BHz) , 6. 85 
5 (IH, dd, J = 9. 0, 1. 8Hz) , 7. 14-7. 29 (5H, m) , 
7. 33 (IH, d, J = 9. OHz) , 7. 68 (IH, s) . 

mMms 2 

N - ( 1 —^lyzy'jv- 4 - ]} iy^/u) — 1 - p< ^/V— 1 H - l^^y^-Jl— 

10 N - ( 1 —^>'i^/l^- 4 - tf-^ V t>^/U) — 1 H — < VX-Y 5: ^V—JV— 5—T 
$ :y 

^H-NMR (DMSO-dg) 8; 2. 12 (4H, m), 2. 71-3. 
66 (5H, m) , 4. 05 (3H, s) , 4. 05-4. 41 (2H, m) , 
7- 43 — 7. 57 (5H, m), 7. 67 — 7. 79 (2H, m), 8. 1 
15 3(1H, s), 10. 87(1H, brs). 

mmms 3 

20 l-p^^/l^-N- (4-f'-Siy - 1 H-^ :/i5^>*'— /V— 5 - T 5 
iSt^ : 1 1 1~1 1 St: 
MMM 8 4 

l-^^/l^-N- (4-b°-<i; v^-yw) - 1 H— r:^^5^>^— /I'- 5-r 5 >- • - 

25 'H-NMR (DMSO-dfi) 6; 1. 9 2-2. 12 (4H, m), 2. 
8 6-2. 9 0 (2H, m) , 3. 3 2-3. 3 6 (2H, m) , 3. 71 (1 
H, m), 7. 44 (IH, brs), 7. 67-7. 69 (1 H, m), 
7. 88(1H, m), 8. 17(1H, s), 8. 68(1H, m), 9. 
1 3 (1 H, m) . 
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mmm i <DiDmiz.m \:^xRjt^^n^\,\ jiiri^Tr^-tmrnm s 5 ~iitfeM 8 6<d 

5 N- ( 1 -^Vi^/V- 4 — f ^ y i;?=:/V) -2-7«^/^-2H — f /I — 

iS*;^ : 10 8 — 11 CC 
H^KlMS 6 

N - ( 1 -^vi^/v- 4 - tr^ y - 2 - 7« ^/v- 2 H— r ^^^y— ^'P- 
10 5-r5^^ • 

^H-NMR (DMSO-dJ 6 ; 2. 12 (4H, m) , 2. 9 3-3. 
6 5 (5H, m) , 4-17 (3H, s) , 4. 17-4. 4 1 (2H, m) , 
7. 24-7. 28 (1H. m), 7. 43-7. 56 (5 H, m), 7.6 
9-7. 73 (2H, m), 8. 44 (IH. s). 10. 84 (IH, br 
15 s) . 

MMmi 5o:S•fe{^:2^i^STS^£:%^T'^^v^, iiXTi^^-rmmms 7~3IJfeM8 8 

^ 5^/1— 2 H— r /V- 5 - T 5 >'^mmcm\^^X'^^ ufco 

3ll6^f!l8 7 

20 2-7«^/^-N- (4-f-<y v?:^/W) -2H — f ^^y^— /V- 5 -T $ V 
JSfevfe : 1 4 4~1 4 7t: 

^Jfe^S 8 

2- ^^/W-N- (4-lf-<y v?=.yV) -2H-'r:/^y— /U-5-T5:/ • - 

25 ^H-NMR (DMSO-de) 5; 1- 95-2. 26 (4H, m), 2. 
86-2. 90 (2H, m), 3. 32-3. 36 (2H, m), 3. 71 (1 
H, m), 4. 18(3H, s), 7. 30-7. 33 (1H, m), 7. 7 

3- 7. 86(1 H, m), 8. 48(1H, s), 8. 89(1H, m), 
9 . 2 0 ( 1 H, m) . 
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mmm 8 9 

5 N- (1 — Oi>Jl^-4-\f^]) i^—^l^) - 3-p<^>'V— lH--<i^yy— /W- 

M^. : 160~l62't: 
ma^m 9 0 

a-?t^J]y-N- [1- i2 — y^=-/U=rL'^jV) -4-\f^V - 1 H- 

10 'f^'tJ^:/— V 

^H-NMR (DMSO-dg) 6; 1. 31-1. 41 (2 H, m), 1. 
92-1. 95 (2H, m), 2. 08-2. 14 (2H, m), 2. 36 (3 
H, s) , 2. 4 8-2. 5 3 (2H, m) , 2. 7 0 — 2. 7 5 (2H, m) , 
2. 88-2. 92 (2H, m), 3. 16 (IH, m), 5. 06 (IH, d, 
15 J = 8. 3H2), 6. 58 (IH, s), 6. 78 (IH, dd, J = 8. 
8, 2. OHz), 7. 15-7. 29 (6H, m), 12. 11 (IH, 
b r s ) . 

mmm 9 1 

N - ( 1 — <:yi:^ju- 4 - ^ y i^—M - 3 - ^ ^^ji^— 1 h >^:/—j>t'- 

'H-NMR (DMSO-de) 6 : 2. 13 (4H, m) , 2. 49 (3 
H, s), 2. 92(2H, m), 3. 27-3. 86 (3 H, m), 4. 2 
3-4. 41 (2 H, m), 7. 43-7. 81 (9 H, m), 10. 86 
(1 H, b r s) . 

25 mmm 1 5 (D-:^m^m cxRft^^n^j:\,\ sir\z.^-rmmm 9 2 9 3 

(Dit^i^^^^Vtio fcfcU N- (1 — tiyi;f,v-4-\f^V i^=.M -3- 

mMm 9 2 

3-7<^/V'-N- (4-l^^y v?:::^/!^) -IH T 5 - T ^ >' 
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M/fe : 1 7 5~1 7 7*^: 

mmm 9 3 

3_;^^yP_N_ (4-tf-<i; - IH — f :^i5^i/— /V- 5 -T 5 >- - ~ 

5 ^H-NMR (DMSO-de) 6 ; 1. 9 2-2. 03 (4H, m) , 2. 
50 (3H, s) , 2. 7 0-2. 9 5 (2H, m) , 3. 33 — 3. 88 
(3H, m), 7. 41-7. 85(3H, m), 8. 86-8. 92 (IH. 
m) , 9 . 1 9 ( 1 H, m) . 

10 ^^^Vit. ft^l^^ IH — ^>X-r$iJ^>^— yV-5-r$^^SrM3N-tr^V»-C'^ 

N- (1 — <^'>?/V'-4-i^^y >^=/v) - iH-^:/X-i' 5:^^—7^-5 -T 

15 ^H-NMR (DMSO-dg) 5; 1. 36-1. 39 (2 H, m), 1. 
9 0-1. 9 3 (2H, m) , 2. 03 — 2. 10 (2H, m) , 2. 76-2. 
80(2H, m), 3. 19(1H, m), 3. 46(2H, s), 5. 21 
(IH, br s), 6. 53-6. 59 (2H, m), 7. 23 — 7. 34 
(6H, m), 7. 84(1H, brs), 11. 81(1H, brs). 

20 ^»J15 (a) <^;^SfetcfpC-C^iSrfT?fcv^, &.T\z.7^irmmm9 5(Di\:,-^ 

Hifii^i) 9 5 

N- (4 — If-^y i^c^yV) -IH ii^X^ /V-S-T?:^ 

25 ^H-NMR (DMSO-de) 6; 1. 14-1. 27 (2H, m) , 1. 
86-1. 89 (2H, m), 2. 49-2. 56 (2H, m) , 2. 9 2-2. 
9 8 (2H, m) , 3. 2 9 (IH, m) , 5 . 1 5 ( 1 H, b r s ) , 6. 
53-6. 66 (2H, m), 7. 26 (IH, d, J = 8. 4Hz), 7. 
84 (IH, br s), 11. 81 (IH, br s). 
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Ilife«aj9 6 

5 N- (l-'<Vi?/V— 4-lf^l>S?=/W) -1, 2 — y;^^-^^>/— yv.- 

M : 8 9—9 0^ 

^-a-^L^fco ;fc7^L. S-T^y-l, 3-i;'t Ka-2H-^:^X^^^^^^/— 
^JfeM 9 7 

5- [ (1 — <>iy;V-A-}^^V'^-^\^) T^/] -1, 3--i^tKo-2H 

'H-NMR (DMSO-de) 6; 1. 32 (2H, m) , 1. 84 (2H, 
15 m) , 2, 0 2 (2H, m) , 2. 7 4 (2H, m) , 3 . 0 6 (1 H, m) , 
3. 44 (2H, s) , 4. 94 (1 H, d, J = 8. 6Hz) . 6. 20 
(IH, d, J = 8. IHz) , 6. 20 (1 H, s) , 6. 59 ( 1 H. d, 
J = 8. IHz), 7. 25(5H, m), 10. 03(1H, s), 10. 
17 (IH, s) . 

20 ^JfeM 15 ( a ) (o:^m\z:m DTSiS:^ff 'icv ^. &rf\z.7r^irmmm 9 8 (Dit-^ 
^^^i^vtio ±f!f:i.. 5 - [ (i-^>^;?y^-4-t'^y r^yl - 

1, 3-i;?t Kn-2H--<i^X-f ^i^- 2-:^>'^j!l5f^Hc:ffiV^-C-a■^U 

ll»J 9 8 

5- (4-f^y t^^^/l'T^ 7) -1. 3-^;?t: Kt3- 2H — <l^X^ ^^^^ 
25 ^v- 2 

»H-NMR (DMSO-dfi) 6 ; 1. 14 (2H, m) , 1. 80 (2H, 
m) , 2. 4 8 (2H, m) , 2. 8 9 (2H, m) , 3 . 1 1 ( 1 H, b r 
s) , 4. 92 (IH, d, J = 7. 9Hz) , 6. 20 ( 1 H, d, J = 8. 
IHz). 6. 20(1H. s), 6. 59(1H, d, J = 8. IHz), 
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10. 03 (IH, s) , 10. 17 (IH, s) . 
MMM 9 9 

N- (1 ifyn^^y i^>--4 — T/i^) -IH—^I^^:/—/}^- 5-:^ji^:^ 
K (40. Omg, 0. 16 4mmo 1 ) (D:^^ J—;V (1 . 2ml) 

^m\z.m^ (0. 0 4 8ml) ^i^inu ^iat?3 o^i^(5^?ab7i:o :i<omm\^ 

:7'd fc':^i^T.'l'Xfc K (4 8. Omg, 0. 8 2 6mmol) ^M^^mr^^h 

\:L2nNi%m.\.ito m^^^T/:^i.m\:A3i^m-rY')^j>> (51. smg, 0. a 

10 2 0mmol) <0:^9J—/\y (3. 0ml) ^^SrjSTU. * b m^jaT? 1 8 

f^^mmw\^-hLo i i^-ii^mit-f- v y atk^?^ ( o . s m i ) 

0. it?igsm) xmk^^^h\z.iiy) ^ N- (1 -7'atf>'i^e-<y i^i^-4-^ 

15 M - 1 H— v'V-5— ;«7/V5iJ?:ap-r^ K (3 1mg, 4 6%) Sr#:fc„ 
MS:m/z = 2 8 7 (M+ 1 ) 

I^M^]9 9<D:^{ci^CTaJ&ilrfTi^j:v\ i^TJ-^-rslJfe^wj 1 0 0~||Jfe^Jl 
1 4(0^b-^i^<lr'a'^Lfco 
10 0 

20 N- (1 -y^^/nf-^y v?:/-4— i'>^v) -IH — <-^^-/—;v-^-^,\.-m^ 

M S : XD./ z = 3 0 1 (M+ 1 ) 
^ISm 10 1 

N- (1 — r yy^/vfcf^Ui^>'-4— f/v) -iH — ii^'^:/—j\^-^--)3Ay 

25 K 

MS:m/z = 3 0 1 (M+1) 
Ifefife^l 0 2 

N- (1 -^y--^:x^>'H^^y-:^>'-4 — r/u) - IH — f Vi/j/— /p-s-;?; 



wo 02/100833 PCT/JP02/05609 

93 

MS : m/z = 3 15 (M+ 1) 
10 3 

N- [1- (3, 3-i^?(=f-/l'y'^M v^:/-4— r^l^] -IH — f'^'^f 
5 MS:m/'z = 3 2 9 (M+ 1 ) 

mmm 104 

N- (l-i^i!^vi-:f=^/V\^^Vi^>'-4-4M -IH— r>'yy— /^-5-:;& 

M S : m/ z = 2 9 9 (M+ 1 ) 
10 10 5 

M S : z = 3 1 3 (M+ 1 ) 

m-mm i o e 

15 N— il -iy^ u^^iy/i'if^]) i^iy- -IH — f ^^^j/— /v— 5 — 
MS : m/z = 3 2 7 (M+l) 

mMM 10 7 

N- (1 -7^ t KP-2H-t'7i/-4— r^PI^'^y >?^^-4-^.'^) — 1 
20 H— f V'^V'— /P- 5 F 
M S : my z = 3 2 9 (M+ 1 ) 
MMM 10 8 

N- (1' -p<^7V-l, 4' -If t'-<y v?:^-4 — fyu) - IH — (l^^^y— 
25 MS: m/ z = 3 4 2 (M+ 1 ) 

m-mm 109 

N- (l-i>'^a-^:/5^/Vt°-<y v^i^-4— f/W) -IH — T ^i/y— yV— 5 - 
MS : m/z = 3 4 1 (M+l) 
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ms&m 110 

N- [1- (ly^ uzftJifjUpt^/iy) — r/i^] - lH-4:y^y^ 
MS : m/z = 2 9 9 (M+l) 

5 mmm i i i 

N- [1- (i/^ci-^^i^y'l'^^^/V) }^^Vi^>-4 — t'yl'] -IH — fl^^y 

MS:in/'z = 3 4 1 (M+l) 
llJife^aj 112 

10 N- [1- (2-:7cc— yUai^/V) t'-<yvf:/-4 — f/l^l -IH — il^^V— 

MS:m/'z = 3 4 9 (M+l) 
113 

N- (1 -;^^/Ptf-iy >?i^-4-'f/V') - IH — f yv- 5 -:!{77VJJ?^ 

15 1^5 K 

»H-NMR (DMSO-de) 5 ; 1.5 3-1.6 5 (2H, m) , 1. 
73-1.81 (2 H, m). 1.89-1.98 (2 H, m), 2.16 (3 
H, s) , 2.73-2.81 (2H, m) , 3.69 — 3.80 (IH, m) , 
7.55 (IH, d, J = 8.8 Hz) , 7.84 ( 1 H, dd, J = 8.8, 
20 1.5Hz), 8.20 (IH, s), 8.22(1H. d, J = 7.6H 
z), 8.32 (IH, s), 13.25 (IH, br). 
114 

N- (l-^y^^abf/vf^y v^v-4 — f/v) -IH — <^^^:/—/v-h-fi 

25 ^H-NMR (DMSO-de) 5; 0.9 7 (6H. d, J = 6.6Hz), 
1.47-1.59 (2H, m) , 1.75-1.84 (2H, m) , 2.1 
2-2.21 (2H, m) , 2.69 (1 H, q, J = 6.6 Hz) , 2.7 
6-2.83 (2H, m) , 3. 68-3.80 (IH, m), 7.55 (1 
H, d, J= 8.9 Hz). 7.84 (IH, dd, J = 8.9, 1.7 H 
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z) , 8.20 (IH, s) , 8.21 (IH, d, J = 7.6 Hz) , 8. 
31 (IH, s), 13.25 (IH, br). 

mmm 115 

N- [1- (:f'T-2-3^:=.M e^i;i>^-4 — fju] -iH-^^-yy— 

MMms 8-e#fcN- (4-^-^1; iP^^M - 1 H — r 5 

K (4 0. Omg, O. 16 4minol) (^N, N — t^:^^jU:^j\^J^T 
5 K ( 1 . 2ml) yt^A (55. Omg, O. 398 mm o 1 ) 

i: 1 -:J^t3Ci-2-::/x> (1 7. 8mg, 0. 1 9 7 mm o 1 ) SrAP;t^tg.-C 

10 2 0 v^m^mmw Lfc„ s^s^* ufc=^. ^vgrsraimi^® ur# fctLi^m^ 

Ti^^-r7K= 2 0/1/0. i-e^fcH) x-mm-i-^^in^iJ^to. n- [i- 

{•^^y^- 2-^=^/1^) H'^V i^^"- 4-^/1^1 - IH 5-:fyji^ 

/K=¥lh5 K (2 6mg, 5 4%) lEr#fc„ 
15 MS:m/'z = 2 9 9 (M+ 1 ) 

mrnmi 1 5<z5:;^«feij:2pcr^;£:^=fT^iv>, ^jJiTJJi^t-^ifeM 1 1 e^mmm 

1 3 4©'ft;^ife^-^^L7t<, 

mmm i i e 

N- [1- (S-;^^^/^:/^"— 2-nir:::/V.) f v?:x- 4 — f yV] - 1 H-^T 
MS:m//z = 3 13 (M+ 1 ) 

MMm 117 

N- (i-:/Df-2 — f =/^k°^y i>^v-4 — Tyi^) - 1 H— i':^^?'^'— /I — 
5-;&/^;J?=3E^i^5 K 
25 MS : m/'z = 2 8 3 (M+l) 
MMM 118 

N- [1- (2- t Kn^^rv'J^^^yW t"^ y 4 — fyl^] -IH-'fvyy 

MS:m/z = 2 8 9 (M+l) 
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mmm 119 

N- [1- (2~\i y^u^iyynifju) If 4— f 7^3 -ih-^i^^ 

MS:m/z = 3 0 3 (M+1) 
5 mi&m 12 0 

N- [1- (2-t Kci=3?^t/-2-^^/w:/ntf>'v) tr-^y i;?:^-4— f /i^] - 

M S : m/ 2 = 317 (M+ 1 ) 

mmm 121 

10 N- [1- (3-b: H'cr=^iX7'P tf/t-) tf-<y i^>'-4— f/l^] - IH — Ti^i?' 
M S : m/ z = 3 0 3 (M+ 1 ) 

mmm 122 

N- [1- (2-p« h=¥e^ai^yV) lf'<yi;>-4 — -iH->f>^y— 
15 yv- 5 -i^v'V'Ji^dei?-^ KO-^^ 
M S : m/ 2 = 3 0 3 (M+ 1 ) 

mmm 123 

N- {1- [2- (2— ^ h^i/oi h^ix) oi^^V] \f^]}^Jly-A.—<M - 
20 MS:m//z = 3 4 7 (M+1) 

mnm 124 

N- [1- (2-::7^y ;3r'>^^/v) t:'^y>f:^-4 — r/u] -IH — r:/^^/ 

MS:in/z = 3 6 5 (M+1) 
25 ^l&m 12 5 

N- [1- (2-:7/V:^n;n^yU) tf^ y 4 /v] -IH-^i^^y— 

MS:in/2 = 2 9 1 (M+1) 
12 6 
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N- [1- (2, 2, 2- by ^yV:^ 0 31^/1') 4— Y>'V'] -IH 

MS : m/z = 3 2 7 (M+ 1) 
* WJ 12 7 

5 N- [1- (3, 3, 3- b y :7/'U:^cr7'n f/W) t;'^yv?^'-4 — fyl'] -1 
H—f /V- 5 -;&>'VJl?:3E^if-$ K 

M S : m/ 2 = 341 (M+ 1 ) 

mmm 128 

N- [1- (v'T/^^/U) l^-<y 4—^/1^] - IH — {>Vy—/}^-5 

10 -;i7>'W2i?dpi?-5 K 

MS:m/z = 2 8 4 (MH- 1 ) 
MMM 12 9 

N- [1- (2-v'Ty j^^/p) t°-^];>'^^-4 — T/v] - IH — o-^y—^u 

15 MS: m/ 2 = 2 9 8 (M+ 1 ) 

mmm i s o 

N- [1- (2-T5y-2-:^=¥yai^/V) tf'^ y 4 -^y^] - 1 H- 

M S : m/ z = 3 0 2 (M+ 1 ) 
20 MMM 13 1 

N- [1- (2-;^-^y7't3^f>'^) if^y -^^v- 4 -^yw] -iH--<v^:/— 

MS:m/^z = 3 0 1 (M+ 1 ) 

mmm 132 

25 N- {1- [2- (S^;»t^>'l'T5>') ^i^/p] tf^ y 4 — f/W - 1 H- 

M S : my z = 3 1 6 (M+ 1 ) 

mnm i a s 

N- [1- ( v-^ P g^/V) Vf-<yv?V-4 — f/V] - IH — O^y^— 
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MS:ni/'z = 3l3 (M+ 1 ) 
13 4 

MS:m/z = 3 4 3 (M+ 1 ) 

II»J4 5<D:^^felClpCTSi;£;=Sr=fT?^fV^, KkTi<l7fi-rm&mi 3 5~1 3 6 (D-fb 
HJte^J 13 5 

10 N- (1 -73i=/Vf^y i^>'-4 — T/V) -IH—fi/^y— >'V-5-:i7/U'7l< 
K 

M S : m/ z = 3 2 1 (M+ 1 ) 

mmm 1 3 e 

N- (l-^^-v^yVtfaU i?:^-3 — T/W) -IH— I'^^iJ^y— yV-S-^&yl^jJ? 
15 =aE^1^5 K 

iSI!^ : 1 8 7 — 1 8 Q'C 

^M^ji 5 (a) (D^m^mv^xKit^^n:^\f\ uTKy^-rmmmi 3 Ko^t^ 

i^^-^^bTto ife^'L. IIMM 13 6 -c^^N- ( 1 — <Vv?/Utf cr y 3 
20 silted 13 7 

N- (3-trt3 - 1 H-^f yw-5-*yi'd?=3s^-9-5 K 

^H-NMR (DMSO-de) 6 ; 1.6 3-1.7 3 ( 1 H, m) , 1. 
93-2.02 (IH, m) , 2.65 — 2.78 (2H, m) , 2. 89 — 
2. 98 (2H, m), 4. 28 — 4. 37 (IH, m), 7.55 (IH, 
25 d. J = 8.9Hz) , 7.85 ( 1 H, d d, J = l. 4, 8.9Hz) , 

8.20 (IH, s), 8.31 (IH, d, J = 7.3Hz), 8.33 
(IH, s), 13.2 (IH, br). 
MMm 13 8 

N- ( 1 — <i^i?/Utr-<y i^l^- 3 — f/V-) - 1 H— r yl— 5 
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( a ) 31 1 1 vi^/V- 3 - V h (O^f^ 

^^yu ^-M'^V -J^yti/Vii^^^^U—V (6. 5 5g, 4 0. Ommol) 
©N. N-^^^^>'^;tf>'PAT5 K (20inl) ^m.K. ife-fk^^i^/l' (5. 5 
5 m 1 , 4 7 . 8 mm o 1 ) miM^-^ y!>A(8. 3g, 60. 1 mm o 1 ) % 

>/@^^^^^v= 2 0/1 -e^m) -^iftM ^^/l^ 1 3 - 

^)x^:^:^jV7j^^l^\, — h (7. 4 5g, 7 5. 3%) ^mtLo 
( b ) 1 — v?/U- 3 - If-S y e?>';!57>'V;3f ^-mtJ^-^fife 
31 1 — i?/!'— 3 - y ''Jiy:fyj\y^^iy h ( 7 . 0 0 g , 2 8. 
3mmo 1 ) <Dv" t Yviyyl^ (30ml) tl, (3 0 

m 1 ) ^ (DM^mm^. 4 N-;j<.m<ti- h V ^j=^:^mm ( i 5 m i ) ^ADx.. m 
m.\cx 4mmmnvfLo nm4i^-7kmih'rhv ^j^ykmm (ismi) ^mx. 

ml) -SrAn;t«ffPU Ji^^J^r h^^3i:^^|av>r*^aiJNgU:fc„ ^^S:Sr::ni5'y- 

:ym ( 6 . 3 g , 100%) ^#fco 
( c ) t e r t - P^^^'V 1 -^i^ v^/P— 3 - y -:^^jl^:^tj — — h o-g- 

1 ^i^i^/^-3-f^y i;?:^^;^*^;^^^^ (0. 5 0 1 g, 2.2 8mmol) (D 

h/nn V (10 ml) ^?^lc: h y 31^/lxT (0.38ml, 2.73 
mmo 1 ) ^ Tiy''(ti^Z^:jL—/l':^:^:^y)^^ (0. 6 9 2 g, 2.5 2mmo 1 ) ^ 

j\y (10ml) mmtx., tim^sMx^x 4mim^\^tLo mm^w.m^^\.x\ 
n-amit-r h v '>j>.7^mm^m^. mm^'^/i^x 3 mt^m MTi^mm-f- h y 

m^^^^^= 5/1 xmm) xmUir^ :Lt\z.^y)^ tert - i - 

i^=^/l^:^-y<7^ —V ( 0 . 4 7 5 g . 7 2%) ^#fc:o 
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( d ) 1 3 - if-i y e^^^T 5: • -mstM-o^-^i^. 

tert-:f^/U l-^Zyty/U^3-t^°^V i^^/l^ylJ—y<pt—h (0.44 8 
g. 1. 5 4mmo 1) OT^h^t Ko^^V (4nil) mm^4N-mMyi, 
4-i^:t^-^l>^^m (4ml) SriD^TJl^ifti^^byiio ?&ISt<lri*Ee*Lyb^, 

leir^j^^S c <t {e: J; <9 . 1 — <:^-:^7V'- i^^-T 5 >- • —mMm. ( 0 . 

3 8 4 g , 9 5%) ^'^tio 

(e) N- (1 — <l^i>^}y}^^Vi^:^-3-^J}y) -IH — T ^tJ^ 5 

10 1 — <l^i^^]y-3 — \f^V -J:yT^l^ ' lU&WtliL (O. 3 6 0 g, 1.3 7 

mmo 1) <DN, N- v?^ ^^l^Jj^/VAT^ K ( 5 m 1 ) ^^miX'^^tz. 
lH-^l^yy-Jl^-5—:^J\^7^:ym(0.2 2 5 s, 1.3 9nimol), hi) 
:3^^>'WT$>' (0. 5 7m 1 , 4.1mmol). 1 -k Kt3 df^-^^^-X MI Ti/ 
— yV(0.22 2 g, 1.6 4mmol). 1 -ai^^/l^- 3 — ( 3 ' — v>p« ^yVT 

15 5y:7"nif^P) :«;/P3j?i^-f $ i&Sfeffi (0. 3 1 4g, 1.64mmol)Sr 

hj/^^'-C— (i5^nnjftyUA/p{i?y— /u=2 0/1 T^m) -CJ|t$l{-r S ^ ^ i 

9 N- (1 — <:^v?/V'f^ y 3 — r.'W) - 1 H — r 5 -:i!7/v 

20 3J?=¥1^^ K (0. 3 8 4 g, 8 3%) ?S:»yt„ 
St^ : 2 0 3 — 2 0 4TC 
13 9 

N- ( 3 - if'-s y - 1 H-^ 5 -;^/i^/K=¥f-^ K<5?-^fife 

*Jfefi»J 13 8 -C^ytN- ( 1 — ^)y^Jj\'\f^ V i^l^- 3 — fyV) - 1 H—T i^^^ 
25 i/— yv— 5 -:*>'V^='f1^5 K (0. 3 5 7 g, 1 . 0 6 mm o 1) © y — yl' 
(10ml) ^^TV^-t^A (0.363g) . 10%Pd-C 

(0. 0 7 4 g) ^iMx.x. lammrnvx ^mayti^i^tio hum 
^Mmmvxmnm^v. mEr\^xnmi-?>^tiz^y)^ n- (3- 
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l^-<yi>-yV) -IH — {>^y^—J'l^-5-^jV:^^-^5.}^ (0.2 5 0 g. 9 
6%) ^#fCo 
Mj^. : 2 6 5~2 6 • 

mmm 140 

5 N- (1 -T^^/Vf^y -:?i^-3->Y/^) -IH — fl^-$^V—Jl^-5-:fJ^l-^^ 

13 9 T-#^N- ( a - tf-^y i^^^ju) - 1 H — { l^'^-Z—jV- 5 
JJ^^i^^ K (O.lOOg, 0.40 9innio 1) . ^/^i^.T/Vy^ t K (0. 
1 0 1 g, 3.3 4mmo 1) (D?^^ (3ml) mmmzmW. (0. 1 2 

10 ml, 2. Immo 1 ) ^AD^T 1 5:$^^^*^U:/i:^5!k?ft-b. ixTyTK^'fb*:'^?^ 
■:^^JJ!J'A(0.128g, 2.04mmol) Sr*P:t. #>!rlC^taiCU-C*l-^^ 

7K=i o 0/1 o/i-c^m) -eMi^Ufco @^m^^/v^iP;tSnit;^J:«9@1^€r 
15 ^Ffttl !SI?®?0!^iS*^^#- L^ ^JETJ--C^«|-r.5 r ^ J; 9 N- ( 1 - 

y^/Hf-<y i?>'-3 — <fV) - IH— rv^v^— /^-5-;^7y^/i?^■i^$ K (0. 
0 7 1 8 g , 6 8%) ^#:fe:o 
: 228 — 229^: 

IIJ(g0!l 9 9 o:&^fe{^l2pcr^^^lr^f '5iv^, iJATt-^-THife^ i 4 i i 

20 4 e^-fb-^Jfe^-^fifeb^fco HJlfe^Bjl 3 9-e#:fcN- (3-tf-^y i^:=^ 

•mm 14 1 

N- ( 1 -:/f^/H;°-<y S^>'- 3 -Hf^y) - 1 H — < 5 -;{7/U;J>'^r 

1^5 K 

25 MS: m/ z = 3 0 1 (M+ 1 ) 

14 2 

N- [1- (Vi^ P^^iy/i^^^^yv) tf^y ■i;?:^- 3 -'I'v'^] -ih — iiy-^:/ 

MS : m/z = 3 4 1 (M+1) 
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mmm 143 

N- (1 — r tVn:°-<!; v'^'- 3 -^yV') -IH — f 5 -;«7 

MS:m/z = 2 8 7 (M+ 1) 
5 14 4 

N- (l-->^u^'^/l'lf-<]} i^>-3 — -IH — <>'^y—/U~5-:iJ 
MS:m/'2 = 2 9 9 (M+1) 

mmm 145 

10 N- (1 -^/-^^n^i^^/Hf-^y 3— - 1 H-^ /V- 5 - 

M S : tn/ z = 3 1 3 (M+ 1 ) 

mmm 1 4 e 

N— (1 — i^^J' u^df-e^yvt'-^y 3 — <M -iH~^:^y:/—/u—5 — 
15 :^7>'^/J?^1^5: K 

M S : m/^ 2 = 3 2 7 (M+ 1 ) 

mmm 147 

N- (1 — O-v^yl^T-^z-^V- 3-^71') - IH — f >'V-5-;«7>'U4<^ 

20 (a) 3-T5y-2-T-^^-^y 

DL-yv:x (3. Og, 2 0. 5mmo 1) (D^v-l/V (2 70ml) MM 
MjrT--=3E-U->5^yVv^->^lf >- (30ml) , itjli h y ^ 5^yVv^^ ^ 

oi^y— /V (6 0 0ml) IC^V^/^^lC. ai«|bfeo »btL^?l5SE«::J^cia*jyV 
25 AfClKW^-^fc^Kl, ttiS, iftH&«rm\ 3-T5y-2-T-^^Vi^ (1. 5 
9 g, 6 0%) ^r^ftfc, 

^H-NMR (DMSO-de) : 1. 0 8 — 1. 3 6 (2H, m) , 1. 5 1 
— 1. 84 (6H, m), 3. 00-3. 12 (2H, m), 3. 95-3. 9 
6(1H, m),7. 56(1H, br s). 
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(b) 3- ihV^^l^T^y) -2-T-^/^V^^<D'g'J5fe 
3-T^/-2-T-^^^yiy (1. 4 6 g, 11. 4mmo 1) Oi?aP/j^/U 

A (4 4m 1 ) ^^M{-> ^^atC-C h y ^^/VT5: V (1 . 7 5 ml, 12. 6 
nraiol) , jfeitJ^ig-fkM; :7 3;=/V;^^/^ (3. 5 O g, 12. 6mmol) <SrJP;t, 

-T-^/^y ( 2 . 9 3 g , 6 9%) ^#fc„ 
10 »H-NMR (DMSO-de) : 0. 9 8-1. 3 6 (4H, m) , 1.48 
-1. 54 (2H, m), 2. 63-2. 81 (2H, m), 3. 22 (IH, 
m), 3. 95 — 3. 96 (IH, m), 7. 16-7. 49 (15 H, m), 
7. 51-7. 52 (IH, m) . 

(c) 1 — <>'>?>'V- 3 - (hy^^VT^y) -2-T-^y<J>'(0'^}^ 

15 3- (hV'^/^TS.y) (2. 8 5 g, 7. 6 9 mm o 1) <D 

7"f^fcKi3 77> (30ml) HtSIKlJ:, 0X^\^Lm^X6 0%-7km^ti-hV 
<^M, (4 6 2mg, 11. emmol) ^m^fcm^. ^^fi{C*3V^T 3 0 ^^PalJt^ b 
^V>-e. ^-fb^Vi^/U (1. 0ml, 8. 4 1inmol) cOy' h 7 7 V 

(5ml) ^^^^Mig.lJ:*5VNT3 5>ra?!mtT?gTbs MlC 3 iJ^'fbT^ h ^ - n 
20 /VT:^^-!>iN (5 7mg. 0. 1 Smmol) ^JDX.. ^?atC-C6NFffi^#Uyto 
SJESm-^Ji^^^TKm-Cy^^^U t-:/i?y— (0. 7ml) t7jc (1ml) 

tbtLm^^-^V ^^Jl^:fy^M>^X3^ (n .^ihv/^ nn7j>/l/A 

26 -e^tfj) -cmiKSr-rSwifCj;?), 1— <>'v>Vu-3- (hy^/^T^y) -2 
-T-^^V^^ (2. 2 2g, 6 3%) ^mco 

'H-NMR (DMSO-de) : 1- 05 ( 1 H, m) , 1. 22-1. 44 
(4H, m), 1. 59-1. 65 (2H, m), 2. 85-3. 02 (2H. 
m), 3. 41-3. 45 (IH, m), 3. 97 (IH, d, J = 5. 9H 
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z) . 4. 00 (IH, d, J = 15. OHz) , 4. 60 (IH, d, J = l 
4. 7Hz), 6. 96-6. 99 (2H, m), 7. 18-7. 41 (18 H, 
m) . 

( d) 1 — ^Vv'yV-N- h y '^-JV- 3 -T-^/-«>T 5 i^C'&JSfe 
5 l-^i^v^yl^-S- ( h y '^^/V'T 5 y ) -2-T-^>'-?yv (42 5mg, 0. 9 
2 2mmo 1 ) Oy^ h 7 fc Kci^^^^ (1 1ml) MlCTTk^iby ^ 

»J7AT/W$ — (1 4 Omg, 3. 6 9 mm o 1) <Z)x h^t Kra^^^ (2 

2ml) JKai7g!J;:?BTU 3 05>re8li^Lfc^fc, 3i^|iaiKJte$-&;fco ^>m^ 

ll^^^m^. 5k?&Tt;:*5V>T7!K (0. 14ml) , 2N-7KS&'fb-^hy l^7J^7K^ 
10 m (0. 3ml) . 7k (0. 14ml) ^SDXL:fc„ ig-^^fc^iS^U 

/Pi^/pf iJry^/PXf^tij) -^^gSf^-rSCit-J: 19. 1— O-v^^P-N- hy 
yl — 3-T-^^^>'T5>' (319mg. 78%) ^#fc„ 

^H-NMR (DMSO-dg) : 1. 2 2-1. 6 5 (7H, m) , 2. 08 
15 —2. 23 (2H, m), 2. 43 — 2. 50 (IH, m), 2. 59 (2H, 
br s) , 3. 17 (IH, d, J = 13. 6Hz) , 3. 24 ( 1 H, d, 
J = 13. 6Hz), 7. 12-7. 27 (14 H, m), 7. 44 (6H, 
m) . 

(e) l—^l^i^j\^-3—T'^^^iyT^>'<D^0. 
20 1 — <>'v?7V-N- h y ^/l — 3 -THf/"«>'T$ :^ (3 0 Omg, O. 67 2 
mmo 1) Ot&'fb^f^Ui^ (7ml) mm^. *?«^T(e::l3V>X^ (0. 2 5 
ml, 6 . 6 3 mm o 1 ) ^MT L. yK'/^TX' 3 . 5 mm^W l^tCo -SJCS^S^^^ 

-^/■?i/T5 V (1 0 Omg, 7 3%) ?r#fCo 

'H-NMR (DMSO-de) : 1- 2 6-1. 6 0 ( 5 H, m) , 1. 70 

— 1. 74 (IH, m), 2. 28 (IH, dd, J = 8. 1, 13. OHz), 

2. 68 (IH, dd, J=4. 0, 13. OHz), 2. 7 7-2. 8 6 (1 
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H, m), 3. 25 (2H, br), 3. 57 (IH, d, J = 15. 2Hz), 
3. 62 (IH, d, J = 15. 4Hz), 7. 18-7. 31 (5H, m). 
(f) N- ( 1 — O'^x^VTif/-^^'- 3 — r/V) -IH — iiy-^^r—jV-^- 

trtTJfcv\ N- ( 1 -^Vi^yvT-^/^:^- 3 — - IH — f y^^'y— .'l^- 5 

MS:m/z = 3 4 9 (M+ 1) 
Hi&^J 14 8 

10 N-T-^^-«>'-3 — T/v-lH— (':/j5'':/— >'^-5-:i^;>'^3^^=^f1^5 Kt^)-^^ 
UWS^ 14 7 -C#fcN- ( 1 -^^y^J^jXyT'^t^^l^- 3 ->r >'V) - 1 H — f 

/l^— 5— ;«r/P7j?^1^5 K (4 9 4mg, 1. 4 2mmo 1 ) <D^^?/— 
(2 8ml) ^?atC-C=¥^T>'^='^7i^ (7 16mg, 11. 4 

mmol) , 1 0%^^^ d^i^ ( 5 O lOOmg) tr;&0;t. 

/—^i^/^T^-^t^TTk^ 1 0/1/0. 1-e^ffi) r'3ltMi--5^t{ci«9. n- 

T-trV-?:/- 3 — fyl^- 1 H — i :y^V^?\y- K (2 6 7mg, 

7 3 %) %#fCo 
20 MS:m/'z = 2 5 9 (M+ 1 ) 

HJfe^aj 9 9 <D:3^^tc2p CTS^&<lr^T>S:V^. SATfC^-mjfe^J 14 9 —^Jfe^J 1 
5 ^(OWi^^m-^^^X^fz., fetch. MMM 14 8 TWcN-T-if>^°^- 3 — T/^ 
- 1 H— f ViS^'y'— /i^- 5-;^;7V^'=3f^j-5 K^m5^ic:ffiv>^Co 
SlJfe^aj 14 9 

25 N- (1 -p«^/^T•^^^•>'-3-^>'^) - 1 H— ^ ^/^^i/— /U- 5 -;^7/^xl?:^•i^ 
5 K 

M S : m/ z = 2 7 3 (M+ 1 ) 
||jfe0y 15 0 

N- — - IH — (>''$'':/— /l— 5-:^ j]^:^^-^ 
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5 K 

MS:m/z = 3 15 (M+ 1) 

mmm i 5 i 

5 K 

MS:m/2 = 3 0 1 (M+ 1) 

m^m 15 2 

N- (1 n:;^^/^T-^^^i^- 3 — (M -IH — T >'^5^y— /V- 5 

10 MS:m/'2 = 3l3 (M+ 1 ) 
15 3 

N- (1 — u^:/^/^T•^/^•:/- 3 — I'y'U') -lH—^i^yy^—ji'—5—:fy 

MS:m/'2 = 3 2 7 (M+ 1 ) 

15 mmm 154 

N- (1 --7^ h7t Kcr-2H-tf^>'-4-^yl'r-^^-«V- 3— T/V) -IH 

MS:m/z = 3 4 3 (M+1) 
15 5 

20 N- (S-^i^i^/V- S-T-flft^jJ'n [3. 2. 1] ^ - 3 — Y/l') - 

(a) 8-^:yiyJ\^-8-T-^ifU^u [3. 2. 1] ^^rJ^ ^ 3 

8 ^i^-i^/l'-S-Tiflfi/^o [3, 2. 1] :i-iJ'i?i^-3-;^i^ (5 3 8 

25 mg, 2. 5 Ommo 1 ) /V (5m 1) MfifCTS 0%— h 

Kt3d{^i//VT5;^'7K^?0e (18 2mg, 2. 76mmo 1) ^Mx.. Mm^X 4 

i^v?/V- 8 -T1>*tf n [3. 2. 1] 3 (5 1 
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6 m g , 9 0%) ^'^ito 

'H-NMR (DMSO-dg) S ; 1. 4 9-1. 6 9 (2H, m) , 2. 

04-2. 25 (4H, m), 2. 59 (IH, dd, J=3. 3, 14. 9 

Hz), 2. 98 (IH, d, J=15. 4Hz), 3. 35 (2H, m), 3. 
5 65 (2H, s), 7. 23-7. 41 (6H, m). 

(b) S-^^^v'/W-S-Tif Ifi^^n C3. 2. 1] ^ 3 -T ^ 

TK^^ky ^!>ATy^5 — 1>A (1 5 2mg, 4. 0 1 mm o 1) h ^ t K 

P^^V (3ml) mm^XS-^:yi^^]^—8-rif\^^->^u [3. 

10 2. ll :t:i!'^>'-S—ytl^ :^'^-yJ^ (2 3 Omg, 0. 9 9 9mmol)(D 
xh^tKa^^^^' (4ml) lil^^^^j^T 8 l^ffelS^fg b;fe„ SJJ£:?S<Sf^lC7k 
?g-eJ^4PU. tK (0. 2ml) , 2N-7Km'fb-^hy -^J^tK^^ (0. 4ml) , 

tk (0. 2ml) (Dmx-Mx.xmnvt^o m^. m^^^mmv. mm(Dmu^ 

15 2. 1] l^^i^V- 3 -T$>' (246mg) ^#;^o 

(c) N- (S-^^'v^v'V-S-TifK'v'^'a [3. 2. 1] :i-^^-3 — ( 
/V) -lH-^>';5^y— /I — 5-:!&/V/i?^ih5: K(D-^^ 

8 — <i^v?/u— 8-T1ft>'i5'n [3. 2. 1 ] ^ 3 -T 5 V^SrMV^, 
^J£i?y4 5(Z):&fel^:2^Cxa5S^SrfT'Ji:v\ N— (8 — <:yi:^ji—8-T-f\fiy^ 
20 n [3. 2. 1] :^:J'i?-3 — f/l') - 1 H— T :/i5^>^— /V- 5 -;^;/^7J^=^1^ $ 

MS:m/'z = 3 6l (M+ 1 ) 

HIS^J 14 8 6o:^fe{;:2pDTSj^;;$rtf ?^^v^. OTl-^-r^Wd 15 6 (Dit^m^ 

bfc» fc/c mfe^J 15 5 T-#ifeiN - ( 8 — O'-^'yV- 8 - T1F tf Vi^^ u 
25 [3, 2, 1] ::^-:J^^-3->r>'V) -lH-^>'^>''-;^-5-:^7/^;J?:3E^■^^5 K 

HJS^J 15 6 

N- (8-T1^'f•t^^^ □ [3, 2, 1] ;^:^^i5'-3 — i jv) - IH — (l^^^^/— 
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MS:m/z = 2 7 1 (M+ 1 ) 

^mm 15 7 

5 N- {l-T-i'\f%y^X2 [2, 2, 2] ^-Z->(M -IH — T^^y— 

MS:m/z = 271 (M+ 1) 
15 8 

trans-ter t —Zf'f-A^— A.-[. (IH — T ^^^y— /W- 5 — 

(a) trans — tert — 4 — T 5 y V:?^ i:i-^di=-^/yl';i7/W-^p« — 

trans-1, 4-i^r5y->'^n-^:^rf->' (5. Og, 43. 8 
mmo 1) ©^cta/fc/l^J^ (10 0ml) f^m^. ^m^X^'J- t e r t-'lf'^ 
15 /Vi^;i57— h (4. 7 8g, 2 1. 9mmol) <0^ X2 vi7l^;VJ^ (7 5 

ml) ^?ssr;!jDxL. 1. 5^mtw\^f^. ^mw.^wm\^it.m^. mt^^'^i^^- 

Y^'7y-<— (^ i3n/jN^wi>./p( ^y— /p/Ti^^:^T7K= 9 0/1 0/1 "C^ 
20 m) -e^tS!!b> trans-tert —'^'^-JV 4 — y n^^^e^/Wj&yV 
(2. Big, 6 0%) ^#yi:„ 

(b) trans — tert -y9^y^-4 — [ (1 H — < V^J^y — yV— 5 — 

##Ml-e#fciH — r:^iJ^y-yv-5-:)&/i^;i?>'ife (2 0 Omg, i. 2 3 

25 mmol) ©N, N- v?p< =5^>^W/i^yVAT 5 K (15ml) Mf^ftSl. trans 
— tert— Il/^/V A—T%Jl/^n^^\//^^f\^'f'^:;^—V (3 17mg, 1. 
4 8 mm o 1) . M) ^^^^^/l^T 5i/(0. 172ml, 1. 23 mm o 1 ) , 1 
-zn^yu- 3 - ( 3 ' - v?^ ^^'VT ^Jzfn t?>r 5 K • — *£SfeM 

(3 5 5mg, 1. 8 5mmol) , t Kn^Sri-'^i^y h y T^-y'V (2 0 0 
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m g , 1 . 4 8 mm o 1 ) Sr*Px.^ ^MlCT 1 ^ra^#b/c„ Kf&^?^Sr 5 0 

rans-ter t-^^yV-4-[ (IH — Cy-^y^-^V— 5 - 4 =- 
M T 5 y ] v-^ P ^^i^/W;«7yW^^ - h (435mg, 98%) ^#^„ 
5 'H-NMR (DMSO-de) 6 ; 1. 18-1. 44 ( 6 H, m) , 1. 
36 (9H, s) , 1. 82 (4H, m) , 7. 54 (IH, d, J=8. 6 
Hz) . 7 . 8 1 ( 1 H, d , J= 8 . 6 Hz) , 8 . 17 ( 1 H, s ) , 
8. 19 (IH, d, J=7. 6Hz) , 8. 2 9 ( 1 H, s) . 

mmm 159 

10 N- i4-T^/-y^x3^:3^iy/i.) _ iH— r:^^:/-/^- 5-*/^>K^i^5 K 

MMM 15 8 -C#fc trans-tert -^^JU- 4 — [ ( 1 H— < 
—ju— 5 — f /Pj^y^l^/Kn/^) T ^ /] v'^ u^^iyjl^:^/Vy<^ — h ( 4 2 0 m g , 
1. 17mmol) (6. 0ml) ^fjfjpx.. i^iaiJin 

15 m^U^Co S^S^?KSr^aiS&U/c^. ^<^^i^aa£lJ::i^^?y->'i' (10ml) 
^lr*ll;t. V^<A-ym^i.tCo :inSr«gig^x ^^^^L. N- (4-r$/v'iJ' 
cr-^df iX/I^) - 1 H-^f 5 -:*/U2i<=¥f-5 K h y 

( 3 6 3 m g , 8 3%) ^^t^ 
'H-NMR (DMSO-dfi) 5 ; 1. 44 (4H, m) , 1. 96 (4 
20 H, m) , 3. 0 0 (IH, m) , 3. 7 3 (IH, m) , 7. 5 6 (1 
H, d. J=8. 9Hz) , 7. 8 0 (2H, m) , 8. 19 (IH, s) , 

8. 28 (IH, d, J=7. 7 Hz), 8. 30 (IH, s), 13. 2 
7 (IH, s) . 

mmm i e o 

25 N- (4— :^:3ry v'iJ^a^drv'/V) -IH — f yV— 5 -;!t7>'V7i?:a^■i^5 K 

(a) tert-y=5^/V 4 - t Ko — h (D-g-jqjc 

h^:/;^ — 4-T5:y-:/iJ'P^^i?-y— /V (8. 06g, 70. Ommol)<D 
x-^^ J —A^mmm (122. 5 m 1 ) ic. ^?a^^:*5^>T7K^^t;•:^ h y 
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(2. 9 1g» 7 2. Smmol) <D7kf^Wi (5 2. 5ml) ^Mx.ftm^. i^- 1 

-Zf^jX^ i>-fy)\yifs^—Y (15, 9g, 72. 9nnnol) ^JDn^l^ ^^fi^^:*5V^-C 

5 (2. 7 0g) UT#;fe:o ^l/t. 7K«fSrl N-i^K-^tfifn:^, 

7 ^ — (i5^ a n *yVA/i^^a:^/V-c^ai) -e*|!fii ^-#"5 ^tldJ:?). tert 
-•Zf^A' A-\iYxi^-^l/^xi^^''^;V)3)\^/<>^ — y (11. 3g) (#N:-C 
10 1 4. 0 g, 9 3%) •Sr#feo 

^H-NMR (DMSO-de) : 1. 0 6-1. 2 0 (4H, m) , 1. 35 

(9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m), 4. 48 (IH, s), 6. 64 (IH, d, J = 7. SHz). 
( b ) tert— ':f^jV 4 - V ^'^ ->yV:*7yW-«;X — h (D^^ 

15 lfe'fb::*-=¥iMJ/V (1. 7ml, 19. Smmo 1 ) <D|fi['fb;'^l^:/S^fR (3 0 
ml) -6 0't:-Cv'p«5^/V;^>'V3f:=^>'K (2. 0ml, 2 8. 2 mm o 1) 
<Dmty^^i^>^m (6ml) ?lr 1 0 5^re>6^tt-C^jSTU Mlc:- 6 0 t:^c:*3V^•r 
1 O'^TH^Wl.fto ^fcV^-Ct e r t-Zf^/U 4-t Kn ^^ri^i/^ 

h (2. 5 6g, 11. 9mmo 1) <Dit-fM^V'>'^?0E (1 4 0 
20 ml) ^Ir3 5:$>Wd*lt-C?liTU -6 0'CIj:*5V>T4 0:»-ra«#LyS:o h ]) 

jvr%^^ (8. 4ml, 6 0. Smmol) ^- & Q°0\Z.^\^XM7Lfz.Wi^. M 

ia*-eg^ic#tg.bfco SJ^?^'a-^iJ:7K^;!jPx.. i^'unTj^/Pi^-ettmufco 

^ j>^xm.i^\.ito mm^mE^=^\.x^hia,itmm^^y})ti'^A^ti^j>s^^-^ h 

tert— T'^/l' 4— ::^^y>':^ C2^#v'/V;^;yW<p<— h (2. 2 3g, 8 7 
%) 

^H-NMR (DMSO-dg) : 1. 0 6-1. 2 0 (4H, m) , 1. 35 
(9H, s) , 1. 6 9-1. 7 6 (4H, m) . 3. 12-3. 31 (2H, 
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m), 4. 48 (IH, s), 6. 64 (IH, d, J = 7. 5Hz). 
(c) /i^ii^n^^'^yiyco^f^ 

tert-:/^/!' 4-:^=¥y v'^ti^^i>'/l^;*?7W^7<— h (1. OOg, 4. 
6 9mmol) (Z^^ilfb^ ^ (4 7ml) ^i^^ ^Ui^X h V7jl^:^um^ 
5 (4. 3ml, 5 5. 8mmo 1) ^IJW:^^ MtKi^xm^^WVIto Hki^. 

T^J^^^n^^-^J^y (3 7 8mg) €r#fc„ 
10 (d) N- (4-:^=¥y v'^n--dev/u) - 1 H— T V^^Z—zV- 5 

4-T5:7i^^ t3^^i^y :x%ffiv^T. IIM'^!I4 5(D:3&■^*^^:^pcx^^&>lr^TV^, 

15 MS:m/z = 2 5 8 (M+ 1 ) 

^mm 16 1 

HWJ 16 0 T-#fcN- (4 -;^=¥y v'ri' d^^iyyl') - 1 H— < ^^^V—jV 
20 -5-;^^/^/K=¥i^5 K (4 0. Omg, 0. 1 5 5 mm o 1 ) <^7< / — ( 1 . 
2ml) ^^fci^^ (0. 0 9 6ml) Sr^AOU. ^M-X ^ Q i^m^m.\.1t.„ 
Z.(r>Wm^4 0Vo:^'^;\^T^l^-A<mW. {^0. Omg, 0. 7 7 7mmol) S- 

liw xmM.x ^h\^2 m^^^ ufco '^r y TK^ikts ^m^rv^j^j^ (48. 

7mg, 0. 7 7 7mmo 1) (O}^^ (0. 6ml) ^^^?STU 

25 id^jfi-e 2 2 ^r^iJi?:iag&^ Lfco KjcS^^t^ 1 i^im-it-r h y jn;!K^^ ( o . 
8ml) ^Mx.x^M.x%mmw\^it.'^. mmmM\^x'^hir\.t.^^0m^m.^ 

7^=10/1/0. 1-e^tli) X^m-t^^b^-cX.'O s N- [4- (p{^yUT5 
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(12. 2mg, 2 9%) RXJ^-N- [4- (^^^v'VT^y) i^^o^^ 

v-/!^] - 1 H— >':/y-/u- 5 -;*/^7i?:^r1^5 K (ii5^tt{B!l<Z>^tfe#:) (28. 
3mg, 6 7%) Sr#^« 

MMttflsi: tileiMS : m/ z = 2 7 3 (M+ 1 ) . 

5 mmm 9 (D:^m\^m srtT?'^ v ^. 4^T»;:^-mi6«»j 16 2 '-mmm 1 7 

OtO^b-a-'^^'a-^Lfeo fcfcb. HJfe^iJl 5 9-e#fc trans-N- (4-T 

mmm i e 2 

10 trans— N- [4- (i^>< ^yVT 5 y ) V^D^:3ft//V] — IH— l'V:?'>' 
M S : m/ z = 2 8 7 (MH- 1 ) 

mmm i e a 

t r an s — N- [4- (zf'^A^T ^ y) — IH-^:/^^— 

15 /i^- 5 -:^7/l✓/J<:^r1^5 K 

MS:m/^z = 3 15 (M+ 1 ) 
16 4 

trans— N- [4- (-< y ^"n tf^'l/T ^ / ) "-y^a^^i^Jl^^-lH — ( 

20 MS:in//z = 3 0 1 (M4- 1 ) 
HlfeM 16 5 

t r a n s — N- [4- (i^^ozf^jl^T^y) "^^^ xi^^^^X^'] ~ lU—^ > 
i/y— 5 A-jK^Jf 5 K 
MS : inXz = 3 1 3 (M+ 1 ) 
25 16 6 

trans— N- [4- (v^^J^ a^i^^yVT ^ / ) i^:^ d^^^tV/V] — 1 H-^ 

MS : m/ z = 3 2 7 (M+ 1 ) 
HiS^l 6 7 
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trans-N- [4- n^^i/'/^T 5 y ) a^^v^/V] -1H~^ 

:y^V—A^- 5 —lj;vM^-^% K 
MS : m/z = 3 4 1 (M+ 1 ) 
HJfe^^iJ 16 8 

5 trans-N— [4- (7^ h ^ t Kn — 2 H- tf^V- 4 -^/I^T 5 / ) i^:^ 
p-^^^v-zw] - 1 H--r /V- 5 -;:^7>'^^i?=3fi^5 F 

MS:ni/z = 3 4 3 (M+l) 
HJfeM 16 9 

trans-N— (4- { [2- ^^^V] T^^) 

10 ^ i^M - 1 H — r V^:/— yV- 5-i7/^7i?=^r1^$ K 
MS:m/z = 3 9 3 (M+l) 
^Jfe^J 17 0 

trans-N— (4 - fc;°-<y v'V'- 1 — f jU'-y-i^ u^^^-^M -IH— YV'^ 
yi^- 5 -;^7y^2i?:¥1^ ^ K 
15 MS:ni/'z = 3 2 7 (M+l) 

mt&m 16 1 <^i^^5fe^^:fpcTs^ssr^T^v^. ij^Tfci^-riiis^sj 171-172 
mMm 17 1 

20 ;«;yWJK=¥i^^ K 

mM&i^ t i>i^MS : z = 2 9 9 (M+l) „ 

mmm 172 

N- (4-b'D y i^^-- 1 — r/i^v'^J' ct-v:^WP) - 1 H-l':^t?'y— yl'- 5- 
25 :!^7y^/^?^1^5 K 

(^^(^m^jJS 2S<^M1±flc) 

i^^t4#:^ ^{ZlMS : m/ z = 3 1 3 (M+ 1 ) » 

^^^l^tzo ytfcU 4- ( { [ (^:^v>yU:r=aE^iy) ;*/W7j?^/V] T$y} 
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mmm 173 

t r an s {4- [ ( 1 H—f ^^^^ 5 — f /V';57yW7j<— yV) Z 

5 »H-NMR (DMSO— do) 6 ; 0.9 2-1.0 5 ( 2 H, m) , 1. 
25-1.43 (3H, m) , 1.70-1.78 (2H, m) , 1.82-1. 
91 (2H, m) , 2.88 (2H, d. J=6.3Hz) , 3.68-3.8 
0(1H, m), 5.01 (2 H, s), 7.28-7.40 (6 H, m). 
7.54 (IH, d, J = 8.6Hz), 7.84 (IH, dd, J = 1.5, 8. 
10 6Hz), 8.18(1H, d, J = 7.4Hz), 8.19 (IH, br), 
8-31 (IH, s) , 13.24 (IH, br) . 

mMmi 3 9<D^?£{c2pc-c^j^:^^T7'cev\ ^Ti^^-rmMmi i A(D^^m^ 

-g-^UfCo -k-lt 173 -vm-k. trans -^:yi;>jV { 4 - [ ( 1 H- 

15 — ^^m^|s^^^:^v^fc„ 

mMm 17 4 

trans -N- [4 - (T $ 7 ^ ^/I^) ] v'i^' a-^df iXyl^] - 1 H— Y 
— 5-;;t7y^/K=¥1^$ K 
iSIl^ : 259~261t: 

20 %WS\ 9 9 ©:&^tr2p CTSiS:S^^T:^^^v^. iJJ^TJJi^-rS^M 17 5 -SlifeM i 

8 2,<n>\\^-^m^^^\^'hL. m^WW 7 4-t:*#ytt ran s -N- [4- 

^Mm \ 7 5 

25 trans — N— {4 - [ (>?p«^y^T5 7) ^/^] n^df^v^/W - 1 H 
A'- 5 -;{7/^7K=ae-9- ^ K 
MS:m/z = 3 0 1 (M+ 1 ) 
17 6 

trans— N— {4— [ {'^=f-jVT%J) v'tJ^ - 1 H- 
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M S : m/ z = 3 2 9 (M+ 1 ) 

17 7 

trans-N- {4- [ V Ifyl^T 5 /) ^5^/1^] i^i^ u^df-t^yl/} - 
5 1 H-^:/^y>-7V-5-:*^v>K=3E--9-5 K 
MS : m/z = 3 1 5 (M+ 1) 
^M^ril 17 8 

trans— N— {4- [ (i^^ t3 ^^^/I'T 5 y ) U^u^^Z^jly] — 

1 H— r ^^d^V—jv- 5 -;!{7/^#:3^^-i^$ K 
10 MS:m/z = 3 2 7 (M+ 1 ) 
MMm 17 9 

trans-N- {4- [ (v='>i^ n^5^/PT5 /) p< ^/U] v^i^ a-^dj^.^y^} 
-IH — r>'y>^— /V-5-;&/U/K=¥-y-^ K 
M S : m/ z = 3 8 1 (M+ 1 ) 
15 18 0 

trans-N- {4- [ ra^V^/VT $ / ) p< ^/V] V^a^^r^^/V-} 

- 1 H — i 5 K 
M S : m/ z = 3 4 1 (M+ 1 ) 

18 1 

20 trans-N- {4- [ (i^:^ a^^rt^^VT 5 ^ ) i^':^ n^^>>'/W} 

— 1 H— f :y^-J^jv— 5 — 5{7>'^;K=¥1^5 K 
MS:m/z = 3 5 5 (M+l) 

HJfef !l 18 2 

trans — N- {4- [ (t^ t Ka — 2 H- i^— 4 -^yV'T $ y ) 
25 '^^/v] i/^ci^:aE^-ix>?W -iH — C v^:/— >rw- 5 -:^;>'^JJ?=^1^$ K 
MS : m/z = 3 5 7 (M+l) 
HJfe^aj 18 3 

trans-N- [4- ( v^V- 1 --T/^;^ t^i^ n^df _i 

H — r 5 -J^z/UTj^^f-^ K 
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MS:m/z = 341 (M+ 1) 

miium 18 4 

5 trans— N- (4 — b Kci^^^Vv':^ n^df i^/V) _ i h-^ i^^y— yV- 5 
M S : m/ z = 2 6 O (M+ 1 ) 

mmm i s 5 

10 MS:m/z = 2 5 8 (M+ 1 ) 

18 6 

MS .-m/z = 3 0 2 (M+ 1) 
15 HJfe^^il 18 7 

N— (4-t Kn^v'p<5^yV'v':J^n-^d{^v'/V) - 1 H-'f /l^— 5 -js&yl' 

Hife^SJ 1 8 6 4- [ (IH — <:y'^lf—)V-^-^/^^)\^i!l^— 
M T5y] ->^^^:3{^1^>';^^/^7^?d{^VW— h (30. Omg, 0. 0951 
20 mmol) cDt" h ^ fc Ka (3. 0ml) ^lEti^tC^ia-CTK^d'fklS 5 3!f y ^ 

•^J^ (10. Omg, 0. 4 5 9mmol) ^S^D ;(}Pl^?5ST 2 H#ra<§:?a^ 
i*|5UfCo 1 NTK^fb-:^ h y AtK^^SE ( 0 . 8ml) ^AD:tT^?a-C{*: 

LT^e>n7fca^#»ai!iE^7< y -/I' ( 3 . O m l ) 
c|=>-C ^ b (z:*D«BSMT 1 ^IWiS:ia!Jli^ bifeo aHit1&@ LT v- y ^t; ^>^^;«7 ^ o 
25 -^h^^^^— (^a;3 3J^/^i^/p{^y— /u=2 0/1-e^a) -eJlt*l-t--5 :i i: 
N- (4 - t Kn^v'/f^yUv'^ a-^^Jrv-yV) ~ 

^—)JJV^^^^%Y (23. 5mg, 91%) <lr#fco 
MS:m/2 = 2 7 4 (M+ 1 ) 
11%^ 18 8 
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t e r t--:f^/l^- 3- C (1 H-^>'^:/~/V- 5-^/U:i&;V3i?:=^>'V) T§ 

(a) 3 - T ^ 7 n^:3f.4h^;^7 ^ (^^^ 

1, 3—:>T5: y u^^'^-^' (l 5. O g, is Immo 1) (Di5' n n jJn/V 
5 A (300ml) mWKi^- t e I t-':/^jlyi:^:fy—:^:^—h (14.3g, 6 
5.5mmol) O^aaT^cyVA (210ml) mm^MT VtL^^m.X*m?^W: 

9 t e r t-y^/P 3 -T ^ y i^^ — h (1 3. 0 g, JtX 

10 ^92%) i^#ito 

(b) tert-:/=?-/l — 3- [ ( 1 H-^T ^^iJ^^— /V— 5 — ('/W;)!/^^^^ 

I^JSMiss (e) (D;^)fetc2iDr^;t;^^f''^v\ mmo:>it^m^^mvtco fc 

15 fCo 

*H-NMR (DMSO-de) 6 ; 1.10 (4H, m) , 1.7 2 (4 
H, m), 1.94 (IH, m), 3.79 (IH, m), 7.54 (IH, 
d) , 7.83 (IH, d, J = 7.1Hz), 8.17 ( 1 H, s), 8. 
25 (IH, d, J = 7.9Hz) , 8.31 ( 1 H, s) , 13.23 (1 
20 H, s) . 

mikm 18 9 

N- (3-T5 y ci^=ar^xyV) - 1 H-^i^yy— /V— 5 -jj&yW^i^dE^lJ-^: K 

MMM 18 8 -C#fc t e r t -z/^Jl^- 3 - [ ( 1 H — f l^^T-J—A^- 5 ->f 
25 >>^;!57yV2j?r:i.'U') T%J'\ ^^^vi^^='y)Vti—^<y'—Y (3.0g, 8.3 

mmo 1) ilri^^rJ^nP^iJ^i^ (3 2ml) \zM^\^. h D :7yV:^pf^^ (3 0 

^Sr7j< (lOml) tc^;5^b^c#^ ^^PMWtK (5 0ml) $r*P;t^?at?2^M 
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? K (2. 2 g, W9 9%) 5r#fCo 

'H-NMR (DMSO-dg) 8 ; 1.14 (4H, m), 1.76(3 
5 H, m) , 1. 9 6 (1 H, m) , 2. 7 2 (1 H, m) , 3. 2 8 (IH, 
m) , 3.80 (IH, m) , 6.72 (IH, d, J = 8.3Hz) , 7. 
54 (IH, d, J=8.8Hz) , 7.83 (IH, dd, J = l. 5, 8. 
8H2) , 8.25 (IH, d, J = 7.9Hz) , 8.31 ( 1 H, s) . 

mmm 140 <o^m^mv^xRm^mj:\/\ &^T\^^irmmm 190—193© 
m-^m 19 0 

N- [3- (i^^'^Jl^T^y) 3 u^^iyjul - IH — O'^^Z—zi^-S- 
15 MM. : 225~226t: 

mmm 191 

N- [3- yyxJ}^/UT^ y) ] iX^ci^^VyV] - 1 H-^>i5^y— yl'- 
5-i7yVd?^i?-5 K 
mM : 2 2 2~2 2 3t: 

20 mmm 192 

N- [3- (3^^y^r5:y) ] n^=^i>yl'] - 1 H—f :/y>^— yi^- 5 

: 2 1 6~2 1 8'C 
mmif<i 19 3 

25 N— [3- iiy^nz^^jvT^y) ] - 1 H—^ 

iSfe^ : 2 4 7 — 2 4 9^1 
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mmm 194 

MS:m/z = 3 0 2 (M+ 1) 
MWM 19 5 

N- [ 3 - ( fc Ki3 i3>^=3p i^/l'] - 1 H — ( :y^V—?V- 5 - 

10 :^/^7J?=¥1^^ K 

MS:m/'z = 2 7 4 (M+1) 

^mm 19 6 

N— {3- [ (v'-<Vv^/WT$ y) ;>^^/U] v'^a-xdrv-yV} -IH — <^^^-/ 
—A — 5 —^JV:^^^% KO-^^ 
15 (a) 3- [ (ter t -Zf Y^^^io Ayi!^=.?\^') T?/] i^^iJ^ ^^^i^i^;^7/^ 

3 y i^jf' n-^:^^-^:*^^/}^^^ (1. 0 0 5 g, 7.0 2mmo 1 ) CD 2 N 
-7h^'^k;-:^ by "^AtK^IS (1 4m 1 , 2 8mmol). 1 , 4 - v?;r=¥1^ 
(15ml) ^^K^tKI^X'^^SPU. i^- t e r t -P^^^/l'i?;*;-/!?^— h ( 3 . 
20 25ml, 14.1 mm ol) ^n^XiMlW^X^Ii.. ^?0!^7KT'^fRbX>?3i 
7^/ur-?5fer^b. TkMt:: l N-t^^?lrAD;t-C p H 6 ~ 7 Lfc^tJi, 5 % 
-Wmi^^'^-X) V ^ J^7km}^^lJW:tX p H 2 ~ 3 t Ufco g^^^if^yWT' 3 HJjfitti 

^ICJ;«93- [ (t e T t-zf h^iy:iJ/^^—Jl^) T5y] i^^i^ P^=3E^1l-i^:«7y^ 
25 3ii?>'^ (1. 5 8 7 g, 9 3%)Sr#feo 

(b) ter t-^^yW 3- C {i^^:^i:^^l^T^y) :hJ\y7j^-jl^:\ i.'^P^ 

3- C (ter t — :/ hJ^e-i/;^;/^/!^^/^) T 5: y ] ^^d^i^i^::!t7y^3ij?v®& 
(0. 5 0 2 g, 2. 0 6mmo 1) (Di^i^ n u p< ^ (7ml) ^^gtJl 
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;VT^l^ (0. 4 4 8 g. 2.2 Tmmo I) <Oi^^ xiu^^ly (3ml) 
1 -fc Kndf-v'-^:/XMJ (0. 3 3 7 g, 2.4 9mmol), 1 

3 - ( 3 ' -i^^ ^}VT ^ y :r P bvv) tiA^-^-V''^ % K • -mm. ( 0 . 

477g, 2.49mmol) ^n^XtMSLW^\^tL. W^^im.^'f- 
5 U 5%-aSfc!K5jf;<ry l>A7*c^?9E (2 0) . ISfPSW* (2(11) , fiS^i^ifeTfc 

ti^X*). t e r t-:?'^>'V 3- [ (v^^^/i^/VT^y) ;!&/VjJ?:=:>'^] i^ji^ a 
^=3{^f->':«7w^^— h (0.7 9 6 g, 9 1%) Sr#:/bo 

10 (c) 3-T$y-N, N-i;?^:^i?/^->^n^;^i)-i^:&>^V2j?^-i}-5 K . — ii[ 
— h(0.749g, 1.77 3mmo 1 ) (Dt' h^tFn^^:^ (4. 5 

ml) $m\z.4N-mkyi, 4-z^:^^-t>fm (4.5ml) ^ijQ^xm^m 
15 wx^tLo mmt:m&m^\^ti^h/i^=^i^xmm (2 m) ir^:ik\^xr). 3-t 

^y-N, N-:^^^^i?yt'v'^n>^def-V;«//V'2K=¥f-^ K • — (0. 8 4 
8 g , > 9 9 %) ^#:^Co 

(d) 3- [ (i;^^:/t;?/vT^y) ^xi^cI^dE-i^^T^:/(^'a•fife 

TK^If-fky ^iJ^AT^'l'^^l^-^ (0.3 3 7 g, 8.8 9mmol) OT^h^tKn 
20 :7^>' (5ml) !!K®?Rl-3-T5 y-N, N- v'^:^e^/Vv'^ ^--:^ri^>'*>'V 
K • —mM^ (0.8 4 8 g) cOt^ h^t Kn7^> (5ml ) 

mTi^-ni^. Mmmmi^x 3i^mmni.f^. mm^7Kmx^n\^. tk (0.33 

ml) . 2-S<l-7^miti-h]) ^^AtK^ (0. 6 6ml) . tK (1.0ml) ®)® 

{;:jKTb*:©-ib. ^m^=k±^^ himxmmi^fto mmj:*)mm^mmm^i.. 

25 ^i^y-zl- (10) . h/U^>' (2111) -^iJlUfc^. ^te^itrSCltiCj;!?, 

3- [ (v?-<Vi^/PT$ y) v^i^ P--^=3E^ihVT5 V (0. 5 5 0 g, 9 

9%) ^nit-o 

( e ) N— { 3 - [ {^J^:yiyj]^T ^ y ) p« '^J^l >^ n^^i/^v} - 1 H- 
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3 - [ (i?-<>'i^/vT 5 y ) ^^/v] i^^v^^^^-yy^:^ (o.54 2g, i. 

7 6mmol) (ON, N-t^p^^yv^Jc/VAT^ K (5ml) ^W^. 
#fclH — r>'y>^-/l— 5-:^/^/J?^^^ (0. 2 8 5 g, 1.7 5 mm o 1) . 
1 -t KD^^'V-O-XhU Ty'— /l^ (0. 2 8 5 g, 2.11mmol). 1 
5 5^/1^- 3 - ( 3 * -i^sA 'i-A^r •^j^Vif.^yyi $ K • —^WlM. ( 0 . 

409g, 2.13mmol) <Sr*Px.TJ^«^#L:fco 1 N-7K^^b■:^ MJ "^i^ 
7K^^^^*0;^-CS^^cc^/^ (311]) X-t*tBL. ^7K«^^-7i/^e/!^A-e^^L:/to 

= 3 0/'l-x?^ai) ■e*tBii--5^i:{-J;9N— {3- C <cJ^:y'^)vr^J) p« 

10 ^/^3 '>'^cr^#'>'/W — IH-^^-iJ^y— /V-5-;&y^7j?^f-$ K (0.6 0 
5 g , 7 6%) 

'H-NMR (DMSO— dfi) 6 ; 0.5 2-0.6 3 ( 1 H, m) , 0. 
75-0.86 (IH, m) , 1.13-1.37 (2H, m) , 1.69-1. 
88 (4H, m), 1.93-2.03 (IH, m), 2.19 (2H, d, 
15 J = 7.3Hz) , 3.49 (4H, s) , 3.7 5-3.8 7 ( 1 H, m) , 
7.20-7.26 (2H, m) , 7.30-7.37 (8H, m) , 7.55 

(IH, d, J = 8.7H2) , 7.84 (IH, dd, J = l. 6, 8.7) , 
8.17 (IH, d, J = 7.9Hz), 8.19 (IH, br), 8. 31 

(IH, s), 13. 25 (IH, br). 

20 umm 13 9 <D-)5mz.m Drsj5£:^^T?kv>. ^-vkts^-^^ws^i 197 <D\\L^m-^ 

L^to 1t.1t\^^ HWJ 19 6 T'#feN— { 3 - [ {.^-<^^'JjVT 5 y ) ^ ^ 
yp] ^yi;xi^^'^M - IH— 0^y>->'l'-5-;!57y^3^?=¥1^^ K^M3|s|-^z:ffiv^ 

•mmy\ 1 9 7 

25 N- [3- (T 5 y P< 5^71^) 3 ^y-^ - \Yi-^ ^^^Z/^A^- ^ -tt 

iSi!,^ : 2 3 0 ~ 2 3 1 °C 

A 5CD^feic2pD-C^^&<lr^TJii:v\ OTlc^-r^Jfe«?iJ l 9 8~||»J2 

0 lofk-a-^^^-a-^ufcc 
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mmm i 9 s 

c i s-N— (2 — t Kn:3fi/i/i>ci^^i^/V) — IH — f 5 
MS:m/'z = 2 6 0 (M+ 1) 

5 rnmm 199 

$ K 

M S : m/ z = 2 6 0 (M+ 1 ) 

m-mm2 o o 

M S : m/' z = 2 5 8 (M+ 1 ) 

mm2 0 1 

15 MS: z == 3 1 6 (M+ 1 ) 

-a-^LfCo /c/cb. Hiii^RI 2 0 1 T*#fc c i s-:x^7V 2- [ (IH-^l^y 

20 ^mM2 0 2 

c i s— N— [2— (fc KndE-->p<^/V) n^:3e^ix/v] -IH — C^^y— 
MS : m/z = 2 7 4 (M+ 1 ) 

^ifeM4 5 o;^ifeKi2iin.-cs*s%^f^v\ &.TK^Tmmm2 0 3 (D-it^m^ 

25 ^bfco 

SlJfe^ni 2 0 3 

t r an s — 2- [ (1 H—Y yv- 5 --l'>'W;&>'W/J<^/v) 

MS : m/ z = 3 1 6 (M+ 1 ) 
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^^J5feb/Co :fe:fc*U MMm2 0 3 trans -^^/l' 2 - [ (1 H- 

5 m^m2 0 4 

trans— N- [2- ( t Ka ^Sj^v';;* ^/l') i/:^' d^dfi/yV] -IH — 

-J—}V- 5 -:^7>'V/}?d5-lh$ K 
MS:m/'z = 2 7 4 (M+ 1 ) 

|IJfe^J4 5 ©:fe-ife{Ji2pCTS/:S^tTJfe</>. ^^JlT^^:^i-|l^i^aJ 2 0 5 (Dit^mt: 
10 -^fifeb/to 
HJfe^RJ 2 0 5 

M S : m/ z = 3 0 2 (M+ 1 ) 

15 mi^n 18 7 <D^fe^;lSicx^s^^T'^(:v^, uT\^^irmMm 2 o e (o^t^m 

=lr-a^*b/c„ fcfc 2 0 5 "CWc^ 1 - [ ( 1 H—f ^^^^/—jV 

fee 

^Jifi^J 2 0 6 

20 N- [ 1 - (fc Kn ^v'^ ^/Ix) n^^^v'/V] - 1 H — < 5 - 

MS:m/z = 2 7 4 (M+ 1 ) 
2 0 7 

N- (1 — ^:yiyjv-^-:^^y\fxi\)'j:^ — 3 — T/v) -IH— i':/^^— 
25 ^'V- 5 -;i57>'V^=3rih 5 KcD-^^ 

( a ) 1 — ^^^i^/i^- 5 -iSr^ y - 3 - fc°cr y v;?:/;i?7/v^:^^(Z)'^^ 
^^yv \-^^^'J'}\^-^-:^r-^y-^-yfxi^)V'^^-)j)Vifs^^y\y^Y (2. 
0 0 g, 8. 5 7nimo 1 ) ^'y— ;V (lOml) ^ T^h^tKn^^V 
(10ml) 0«i'g>^^^(C^^^Life^2N7K^<ky^!i7^7k^?S (8. 6ml. 
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17. 2mmo 1) %:M^2 Oi$^mMmmmVito ^i^T#. mit^^&^Tk^l^ 

^>'v?/V'-5-:^#y-3-lfn y i^^-j^/VaJ^^-ife (1. 8 3 g. 97 
5 %) Sr#;fco 

»H-NMR (DMSO-de) 5 ; 2. 5 6 (2H, m) , 3. 8 0 
( 1 H, m) ., 3 . 1 5 ( 2 H, m) , 3 . 2 5 ( 2 H, m) , 4.36 
(2H, q, J=8. 6Hz), 7. 27 (5H, m), 12. 61 (IH, 

s) . 

10 (b) t e r t 1 -^Vi;^^^- 5-;^=¥y- 3 -If o U -^=-fV-jjj\' 

1 -^i^v'/V- 5-:^^y- 3 — fci y i;?i/;«77P7}?^^ ( 1 . OOg, 4. 5 
6 mm o 1 ) % t e r t — >^^yUT>'V=i— (6ml) {21^^^ h y ^^)VT 
^^-O. 76ml, 5. Smmol) ^iJ0x.:/b:#;^7aic:::yV2is;^;}s y /VTi> K 
15 (1. 3 8g, 5. 0 2mmo 1) Srt e r t-::/5^/VT>'^=i— /V (4m 1 ) 

-t-S^^l^J:t) t e r t -^^^/uryv^— /i-^T-%2)fctt^*bfc„ 

t e r t —Zf'^Jiy 1 — ^^-v^yu- 5 — y- 3 - if a y ''J—jVij — h 
20 (4 8 0mg, 5 1%) ^#^„ 

*H — NMR (DMSO— de) 6 ; 1. 34 (9H. s) , 2. 23 

(IH, dd, J=5. 7, 16. 8Hz), 2. 61 (IH, dd,J=8. 
6, 16. 8Hz) , 3. 01 (IH, dd, J= 5 . 7, 9. 9Hz) , 
3. 43 (IH, dd, J=8. 6, 9. 9H2) , 4. 03 (IH, m) , 
25 4 . 3 6 ( 2 H, s ) , 7 . 3 0 ( 6 H, m) . 

( c ) 4 -T $ / - 1 -^ly^^jV- 2 - If n y i^y • "^Ife^cD'S-^ 

t e r t -y^^^V 1 — OVjV- 5 3 - t°C3 y i;f-y^;{7/W^^ — 
h (4 8 0mg, 1. 6 Smmol) ^SrT^ h 7 t Fn :7 (6ml) lc:^;e»»U 
4N-|&<b7ki!l/i^:^=^-9-^ (6. OmI, 24mmol) ^Mx.it.'^^ mmrQ 
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^^mWVtCo H^&^T#s ^J5&?^{J:t^^^/^it— 7"/l- (3 5ml) ^n^liKD 

^-r^^t-^^-T^ J -1 -^^'v^/w- 2 - y v?y > • mBM. (3 8 o 

mg, 9 9%) Sr#fc„ 
5 'H-NMR (DMSO-de) 6; 2. 23 ( 1 H, d d , J= 4 . 0, 1 

7. 2Hz) , 

2. 76 (IH, d d, J=8. 6, 17. 2Hz) , 3. 22 ( 1 H, 
dd, J=4. O, 10. 8Hz), 3. 53 (IH, dd, J=7. 7, 10. 
8Hz) , 3. 89 (IH, bs) , 4. 30 (IH, d, J= 1 5 . OH 
10 z), 4. 45(1H, d, J=15. OHz), 7. 30(5H, m), 

8. 3 2 (2H, b s) . 

(d) N— {l~^ly-^^Jl—b-:^^y-3 — \fu])iy'=.M - IH — 
y—;v- 5 — ;^7/^7^^"^1^5: K©-^^ 

4-T5:y- 1 — <l^-JjV-2-\fvi ]} -Jl^ . :^^ial^ffiV^-r. llife'eRl4 5«D 
15 ^ifetc2iCXKi;SSrff^iV\ N- {l-^:yV^jV-5-:^^y-^-\fxi]}^J- 
M - 1 H — f V^v^—zv- 5 KSr#^Ce 

^H-NMR (DMSO-de) 6 ; 2. 74 (IH, dd, J= 8 . 6, 1 
6. 8Hz), 3. 17 (IH, dd, J=5. 7, 10. 2Hz), 3. 5 
3 (IH, dd, J=7. 3, 10. SHz), 3. 59 (IH, bs), 
20 4 . 36 (1H, d, J=15. OHz). 4. 53(1H, d, J=15. 0 
Hz), 4. 55(1H, m), 7. 28(5H, m), 7. 55(lH. 
d, J=8. 7Hz) , 7. 82 (IH, dd, J=l. 5, 8. 7Hz) , 
8. 20 (IH, s) , 8. 32 ( 1 H. s) , 8. 74 (IH, d, J= 
6. 6Hz), 13. 26 (IH, s). 

25 mi^m 4 5 <D:)jm:i'm ct^^j? trtf ^icv ^, &.T\z.^'rMMm 20 s -^MMm 2 

MMm 2 0 8 

N- i2~:t'^yT'^y<:y-3 — <M - l H— f v^y— ^'U- 5 ->5;yU7l?:3riJ- 
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MS : m/z = 2 7 3 (M+ 1) 

mmm 209 

MS:m/'z = 2 0 2 (M+ 1 ) 
5 2 10 

MS:m/z = 2 16 (M+ 1) 
II jf^^J 2 11 

10 MS :m/'z = 2 3 0 (M+l) 
2 12 

'H-NMR (DMSO-de) 5 ; 1. 14-1. 34 (5H. m) , 1. 
59-1. 81 (5H, m), 3. 77 (IH, m), 7, 53 (IH, d, 
15 J=8. 8Hz), 7. 83 (IH, dd, J=l. 5, 8. 8Hz), 8. 
16-8. 18 (2 H, m), 8. 31 (IH, s), 13. 23(1H, 
b r s ) . 

mmm 213 

20 MS:m/z = 2 5 8 (M+l) 

mms\ 2 14 

MS:m/z = 2 7 2 (M+l) 

^mmz 1 5 

25 N- (l-ry-^^^^l^) — IH— fV^i/— ./V- 5-;^7/^3J?^1^^ K 
MS : z = 2 9 6 (M+ 1 ) 
IIJffe«»J 2 16 

N-7ai^yV- 1 H-^ 5 -;<7/^3j<=3p1h5 K 

»H-NMR (DMSO-de) 6 ; 7. 0 8 (IH, t, J= 7 . 3Hz) . 
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7. 35 (2H, t, J=7. 5Hz) , 7. 63 (IH, d, J=8. 8 
Hz), 7. 79 (2H, d, J=7. 5Hz), 7. 94 (IH, d, J= 

8. 8H2), 8. 26(1H, s), 8. 47(1H, s), 10. 2 
6(1H, s), 13. 34(1H, br s). 

5 2 17 

N- (2-p<5^>'V:7*— 7P) -IH — f^^^V^— /l'-5-:5(7/l'7K=3r1^$ K 
M S : m/ z = 2 5 2 (M+ 1 ) 
H jife^J 2 18 

N- (3-p<f^yV7*— -IH — T^^^y— /^-5-;;57y^^K^1^5: K 
10 MS:m/^z = 2 5 2 (M+ 1 ) 

mi^m 2 19 

N- (4 -p<9^^V:7a:c:^/^) - 1 H --T ^V- 5 - ;!!7/U';J<dri^ 5 K 

M S : m/ z = 2 5 2 (M+ 1 ) 
MMm 2 2 0 

15 N- ilH.—>(%'^y^JV-2-^M - 1 H— r vy>^— /W- 5-;i&/^3^?dfi^ 
5 K 

MS:m/z=2 2 8 (M+ 1 ) 

m-mm 221 

N- (4, 5-v>fcFci-l, 3-^T>^— /P- 2— r/W) — IH— ^V^y'— 
20 ^'W- 5 - >^^^i?=^^i^ ^ K 

M S : m/ z = 2 4 7 (M+ 1 ) 

mmm 222 

N — ^^-v^/u- 1 H — ( ^^^-/—/v- 5 -;J{7/^/i^>^^5 K 
MS:m/z = 2 5 2 (M+ 1 ) 
25 Ult'^Hj 2 2 3 

N- [2- ( h y :7/i'^a7<^/u) ^i/s^/ix] -iH — 

M S : TO./ z = 3 2 0 (M+ 1 ) 
2 2 4 
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N- [3- (MJ 77V;^-nj;{^yv) ^Vi^/u] -IH — O^^^—yV- 5 -;?7y^ 

MS:m/'2 = 3 2 0 (M+ 1) 
mfe^J 2 2 5 

5 N- [4 — ( hU :7/V:rn ^^P) ^Vi^/P] - 1 H-^ 5 — :3{7/U 

MS:m/'z = 3 2 0 (M+ 1 ) 
^lfe^j2 2 6 

N- [ 2 - (hi; •7/l':;tx2 ^ h=5j^i^) ^>v?/P] - 1 H — < V^i/— /V- 5 
10 K 

M S : m/ z = 3 3 6 (M+ 1 ) 
2 2 7 

N- [ 3 - ( h y y< h^i^) -O-v^/W] - 1 H — f ^'tJ^)/— yV— 5 

15 MS: m/ z = 3 3 6 (M+ 1 ) 

mMm2 2 8 

N- [4- (^y7y^:^^a^ h^rv') -<>'v^/^] - 1 H— ^ :^:5^y— yV- 5 -:^7 

MS:ni/2 = 3 3 6 (M+ 1 ) 
20 2 2 9 

N- [4- (v?;?<^yVT$y) - 1 H—f yv- 5 -jii/yWdf^ 

MS:m/z = 2 9 5 (M+ 1) 
mM&m 2 3 0 

25 N- [4- (T^ /;^yv*— yv) ^vi^yv] -iH-^:/^y— yi/-5-:3&yV3i? 

MS : m/z = 3 3 1 (M+ 1 ) 
mtl&^Z3 1 

N- [4- (p« ^yv;^/vjf:=yV') ^:^i^yv] -IH — f ^'^y— 5 -;&yP2H 
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MS:m/z = 3 3 0 (M+ 1 ) 

mmm 232 

5 MS:m/'z = 2 9 7 (M+1) 

mmm 233 

^^/v 4- { c (1 H— ^yy— yv- 5 -^>'^;i&>'V2j?:^>'V) 

MS : m/'z = 3 1 0 (M+1) 

10 mmm is? <D:^mKm zxR^^^nti:\f\ &.Tiz.m-rmmm 234 (oit-Br^ 

^^mi^iHo fcl^U. IIJfe^fa2 3 3-t?#^^^/^ 4- { [ (IH — (ly^yf^— 
^ WJ 2 3 4 

N- [4- (t Kc2=3r'>^5^yV) ^:/i;?yV'D - 1 H— Yi^yy— yV- 5-;&y^7j? 
15 K 

MS:m/z = 2 8 2 (M+1) 

mmm 235 

20 N- (4- t e r t ->^^/V-<>'v?/P') - 1 H-^ ^^^y— /V- 5 — ;^/WJK=^ri^ 
$ K 

MS:ni/z = 3 0 8 (M+1) 

mmm 236 

N- (2, 3--:^^ h^i^^^-i^^/V) -IH— r^-iJ^:/— >'^-5-;!57/^;^f^ri^5 
25 K 

MS : m/z = 3 1 2 (M+1) 

^Jfe^J 2 3 7 

N- (2, 4-i^^ h^v'^i^i;^;^) - 1 H—f >'y:/— /P- 5-:;t7yV;}?:3E-f-$ 
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MS : m/z = 3 1 2 (M+ l) 

mmm 2 3 8 

N- (2, 5 -v';^ h:^rv-<V-i^yV') - 1 H—T /u- 5 -;^;/^'7^?=^f■1^ 

K 

5 MS: m/ z = 3 1 2 (M+ 1 ) 

mmm 239 

N- (2, h^S^^Vi^yi^) - 1 H— f^yy— /V- 5-;&/^/3?^i^ 

K 

M S : m/ z = 3 1 2 (M+ 1 ) 
10 2 4 0 

N- (3, - l H—OiS^i/— 5-;i;/PJJ?drf- 

K 

MS:m/'z = 3 12 (M+ 1) 

mMm2 4 1 

15 N- ( 3 , 5 h ^i^^i^-^^yi') — 1 H— T 5 -;^7/l'^:ari^ 

K 

M S : m/ z = 3 1 2 (M+ 1 ) 

mmm 242 

N- (2, 3-v?7>'^5^^^i^i;'/^) - i H— T :^^>^— /i — 5-;i&/V'^l?=aM>- 
20 K 

MS:in/z = 28 8 (M+l) 
MMm 2 4 3 

N- (2, 4-v^7>'V3r-D-<>'i^/W -lH—^>yy^—/^-5-:fy/U^^-^ 
K 

25 MS:m/'z = 2 8 8 (M+l) 

mMm 2 4 4 

N- (2, 5 -v?7yl';rD^:/>?yU) - l H—OiS^y— 5 
K 

MS : m/ z = 2 8 8 (M+ 1 ) 
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mmm 245 

N- (2, 6-t?:7>'w:^a^:^v?>'V) - 1 H-^ i^^i/— /i^- 5 

K 

MS:m/z = 2 8 8 (M+1) 

5 mmm 246 

N- (3, 4-i?:7/v:^-t3-<i^i?/v) -IH — r ^'i?':/— >'^-5-;^7/^7H=¥i^5 
K 

MS:m/'z = 2 8 8 (M+1) 
llJitaj 2 4 7 

10 N- (3, 5-t?7/^:^n^>e;'/^) - 1 H-^ i^^i/— yl^- 5 -;!&/l'2}?=¥lf$ 
K 

MS:m/'z = 2 8 8 (M+1) 
IIJfeM2 4 8 

N- (2, 3-t?tFD-i — ^:^y^-:7^>- 5—^jv;>t^M 
15 i/— /i^— 5 K 
MS:ni/'z = 2 9 4 (M+1) 
HJfe^J 2 4 9 

M S : m/ z = 2 6 6 (M+ 1 ) 
20 2 5 0' 

N- — ryvpt^yi/) - i H-^ i^^^''— yi^- 5 -;t;>'V3!j?^f-5 

(a) tert-^^/l- 4 - { [ ( 1 H— Y >'i5^i/— /I— 5 
yv) T$y] ;^9^yW l^-;y i;?^- l;^/V7KdrVU— hCD-^^ 

25 Ilife0!l4 5©:&jSfelc2pCT^f&tr^T'Ji:V^. tert-^5^/V 4-{[(lH 

M S : m/ z = 3 5 9 (M+ 1 ) 

(b) N- (lf-<yv?>'-4 — fjVyi^/l') -^u-^^y^^/^jv-^-ijjV 
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t e r t -3/^/1^ 4 - { [ ( 1 H — { /U— 5 — < yl^:^jU:^=^^ly) T 

^y] tf^y v=:/- IJ^/VJ^^v'W-h (3 6. Omg, 0. 100 

mmol) (Dl, 4-i^:t^-^:y (0. 4ml) -g^Sfe (0. 7ml) m^f^m 
5 lC^ja-e4N-il['fk7lc3!l- 1, 4-v>:*-=arihVfiiSS (0. 200mg, 0. 80 

ommo 1) ^mMi.. mm^x smm^MMWi^tio h/^^v^:ftpx: 
^i^mm^^^y-~/i- o. omi) ^x^^hKiammTif^m^mtwi^tio 

«ai$£@UTN- (f^y v?:x-4— r^u;^f^^v) -IH — (i^yy^—zu'-b- 
10 :i&yVjJ?aff-$ K-4fe^ (2 9. 8mg, 10 0%) 
MS:m/z = 2 5 9 (M+ 1 ) 

7 oiTj-fb-a'^i^'a'^ufeo 
mmm 251 

15 N— (7^ t Kci- 2H— tr7>'-4— I'/Vpt^/V) — IH-^ 

MS:m/'z = 2 6 0 (M+ 1 ) 
5 2 

lH-'r^^;^^yw^-5-:i{7/V3K^1^5 K 
20 MS:m/z = 16 2 (M+1) 

mrnm 2 5 3 

N-^^^/i^-iH — t'>'i5^>'— yi^-S-;*;/^;}?:^!^-^-^ K 
MS:m//z = 17 6 (M+ 1 ) 

mmm 254 

25 N-3^ci i^/v- 1 H-^ v^y— yv- 5 -:»y^/^?=3E^1^5 K 
MS:m/z = 2 0 4 (M+1) 
SIlfeM 2 5 5 

N- (2, 2, 2- h y :7/l/:^-nai^/^) — IH-^ l^y^—JU- 5 
K 
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MS : m/z = 2 4 4 (M+ 1 ) 

m^m 2 5 6 

N- (3, 3, 3- h 1^ i^/P^aT'P fcVl-) - 1 H-^ ^^y^—Ji'- 5 
5 K 

5 MS:m/2 = 2 5 8 (M+l) 
MMm 2 5 7 

MS:m/z = 2 0 4 (M+l) 
UliS^J 2 5 8 

10 N- ( t e r t -Zf^/l^) - 1 H — ( ^^iTV—jV- 5 -;&y^7}€^i^S: K 
MS:m/'z = 2 18 (M+l) 

•mm 2 5 9 

N- ( 2 - 1 F D =^ ix- 1 , 1 - i^;;^ ^/Pm^^/P) - 1 H — T ::^i5^>^— /V— 5 - 

15 MS:in/z = 2 3 4 (M+l) 
2 6 0 

N— f y-O^/P- 1 H-'f i^^^y— >'P- 5 K 
^H-NMR (CDCI3) 3 ; O. 98 (6H, d, J= 6 . 4Hz) , 
1. 51-1. 58 (2H, m), 1. 65—1. 77 (IH, m), 3. 
20 49-3. 56 (2 H. m), 6. 11(1H, br s). 7. 53(1 
H, d, J=8. 8H2), 7. 84 (IH, d, J=8. 8Hz), 8. 1 
6 (IH, s) , 8. 21 (IH, s) , 10. 33 ( 1 H, br s) . 

2 6 1 

25 MS : ra./ 2 = 2 2 0 (M+ 1 ) 

mmm 262 

N- (3-^ hdE^~>^ntVu) -\Y\-^l^'^-/~-}V-^-iJjVif^^^% K 
MS:m/z = 2 3 4 (M+l) 

umm 2 6 3 
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N- (2-t Kn=¥>>3i^>^v) -iH — Ti^iJ^v'— /^-5-*/^7^?=¥1^$ K 
M S : xo./ z = 2.Q& (M+ 1 ) 

•mm 2 6 4 

N- [2- {^^i^'^jVT^J) ^^yi'] - 1 H-^ yv- 5 -:^7y^7j?^1h 
5 $ K 

M S : TO./ z = 2 3 3 (M+ 1 ) 
2 6 5 

N- C3- (>^;?«^/VT$y) :/ntr/V] -IH — r>'^>'— /v-S -;«7>'l'4?:af 

10 MS:m/'z = 2 4 7 (M+ 1 ) 

lllfe^?!! 2 6 6 

N— [2- y) - 1 - p< ^/Uo^^yl^] - IH — <l^-^V—A — 5 

MS:my^z = 2 4 7 (M+ 1) 
15 ^life^ai 2 6 7 

N- (2-fa y v^>'- 1— T/V'^^v'^) -IH— >'V'-5-;5;/VJi?=3f 
K 

M S : ra/ z = 2 5 9 (M+ 1 ) 
•^"Sm 2 6 8 

20 N- (2-tr-^y v^V- 1 — T/V-Ji^/V) -IH — Ti/^v'— /l'-5-:3&/W;a?:¥ 
K 

MS:m/2 = 2 7 3 (M+ 1 ) 

nmm 2 6 9 

N- (2-^/V7;i- y i^-4-^/U:t'5^/V) - 1 H-^t' ^-^y— /V- 5 ->{7/V/K 
25 5: K 

MS:ni/2 = 2 7 5 (M+ 1) 
2 7 0 

N- [2- (4-^>^$^/Hf-<7>':x- 1 — T/W-) ^5=-/^] - lH-><>'i?'>^— 
5 -^A^-^^^ ^ K 
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MS : m/'z = 3 6 4 (M+ 1 ) 

^^^X^f^o t^fcl^. ^Wi2 7 0-T:1#7tN- [2- (4 -^^^i^/l't.'^^ i^l^ 
- 1 — (M jcf^/w] - 1 5 K^i^JisKciMv^ 

5 fco 

IIJfe«»J2 7 1 

N- ( 2 - 1 — r /l^^^/t') - 1 H — f>yi/^/U- 5 -:iJjV:^^ 

MS:m/z = 2 7 4 (M+1) 
10 mMm4 5 C-CSJS^^fi'^^iV^. fiATfJi^-MliifelRl 2 7 2 (Oih-^m^ 

*2iS^J 2 7 2 

N- [2- (1 — <Ve^/Ut°--^U e?^^-4 — T/l^) ^^>'V] -IH — ('^'^^i/— 

15 MS : m/z = 3 6 3 (M+1) 

^iS^iJl 4 8 0^^lc2iCTKJ^tr?T^jiV>, iJiTtZl^-rSIJfe^^lJ 2 7 3<D^t^m 
^-a-fifeUfCo fcfcb. ^WJ2 7 2-C#fcN- [2- (1 ^Vi^/Vt"-^ y 

fee 

20 lltfe^aj 2 7 3 

N- {2 — \f^})^Jl^—A—^jV:3L=^;V) - IH — f ^tJi^y— /V- 5 -;3t7/V/J?dE- 
1^ 5 K 

MS:ni/z = 2 7 3 (M+1) 

mmm 4 5 (o-^m^m\^x^m^n^j:\^^. &rrK^^mmm 274 -iijfe^Ri 2 

25 75 O'Tk-g^^-a-^ Ufc„ 
|IJfe#il2 7 4 

N. N--:^7<^/v- 1 H-'O-iJ^iZ-yv- 5 -;*/^;J^>1^5 K 

M S : m/' z = 1 9 0 (M+ 1 ) 

mmm 275 



wo 02/100833 PCT/JP02/0S609 

136 

N, N-i:fzfv2 1 H — ( -y^^/^jv- 5 -*/^2J?^i^5 K 

MS:m/z = 246 (M+ 1) 

N- (l-7:tz^/i'V^n'^#i^/v) - 1 H-^^^v'— /u— 5-*;^2J?=¥1^5 
5 Kro-g-fife 

##«aji-c#fclH— f :/i5^y— y^-5-;^;yP7Kvm (4 0. Omg, 0. 2 
4 7 mm o 1 ) (D'J-^ t=iOpti5'>'(2. 5ml) mWiK~m\:.^^-^ )) (38. 
7 III, 0. 4 4 4mmol) iN, N- v?^ ^>'VJ^>'V'AT ^ K (li*! 1 m 1 ) 

:::^>'l'->^ci^dt^e/'/l/7'5 (1 3 Omg, 0. 7 4 2 mm o 1) cDt" h ^ t Kn 

17 ^> (2. 0ml) ^?SIJ:JKTU. ^m-ei 8B#Bg{^M»i^Ufc, ^j^^ie^t:: 

= 5 0/'l~3 0/l-e^|±l) -C»|5S{L. N- (1 -:7;n=/Wv':^'ci-.dfiy/V) 
-IH — r^-^J^y— /I — 5 -;^7/l'/Jfdff-5 K (6 2mg, 78%) <^#yto 
MS:m/z = 3 2 0 (IVH- 1 ) 

^«aj2 7 6<^:*l5fel^JpCTS;^?$r^T^jJV>, e;Tl-^i-|^Jfe«a| 2 7 7~^J60!I 
20 3 1 6 (Oit^m^^^ L^o 
^^2 7 7 

1, 3-tf^ [ (iH— -f'::/i?'y— /u— 5— I'yi':^/!^^— /w-) T^y] v/iJ'D^ 

MS:m/z = 403 (M+ 1 ) 
25 1116011 2 7 8 

c i s-N— {2-T% — 1 H— T >i5^>^— /V- 5 

MS:m/z = 2 5 9 (M+1) 

mm2 7 9 
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trans-N- (2 -T ^ / i^^ r2^^-yM -IH — 5 
M S : my z = 2 5 9 (M+ 1 ) 

mmm 2 so 

5 N- il—a^'^:^jVU^u^^iyjV') -IH — f yV- 5 -;i5;^^3!l?dri^5 

K 

M S : m/ z = 2 6 8 (M+ 1 ) 

mmm 2 s i 

N- i2 - pi 1^7=^=^/1^) -IH — C^yy—Jl^- 5-:fj/U:^^-9-^ F 
10 MS:m/z = 268 (M+ 1) 

mMm2 8 2 

N- (3-p< h^r-^x^mr^/V') — 1 H-^ i^^J^'j/— /l^- 5 — ;«;>'V3j?^ih5 K 
MS:m/z = 2 6 8 (M+ 1) 
^WJ2 8 3 

15 N- (4— p< hJ^r^x^ai— yV) — 1 H->r>'^5!':/— yl^- 5— ;^7/^;}?^E^1^5 K 
MS:m/z = 2 6 8 (M+ 1) 
H 2 8 4 

N- [2- (T^yi?^^/!^'— /V) :7 3L-yv] -iH-^^-yy— yV-5-;>!7yV# 
^■^^ K 

20 MS:m/z = 2 8 1 (M+ 1) 
2 8 5 

N- [3- (T5 .'l^) :7ai=>^l^] - IH — f 5 -^Jl^^ 

MS:m/z = 2 8 1 (M+ 1) 
25 2 8 6 

N- i2—yj\^:t^y^=^M - 1 H— I'^'^y— /V- 5-;*y^7K^1^5 K 
MS:ni/z = 2 5 6 (M+ 1) 

mMm 2 8 7 

N- (3-7>'V;rni7*=>'V) -IH — f /v- 5 -;^^WjJ<=3pf-$ K 
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M S : m/' z = 2 5 6 (M+ 1 ) 

MMi^ 2 8 8 

M S : m/ z = 2 5 6 (M+ 1 ) 
5 H j&M 2 8 9 

N- If y V?:/- 2 — f/p- 1 H— r /V- 5 -;^7/^^KdE^i^^ K 

M S : my z = 2 3 9 (M+ 1 ) 
MMm 2 9 0 

N- try 3 — {ji^- IH-^ /V- 5 -;<7/^J^?=aE^1^^ K 

10 MS: mX z = 2 3 9 (M+ 1 ) 

^iife^^lj 2 9 1 

N-tf y IH — I'^^yy— /u- 5— ;&yV/K=3ri?-5 K 

MS:m/z = 2 3 9 (M+ 1 ) 
mtkm 2 9 2 

15 N-fy ^ v^^'- 2 — (^U-lU—^>^>^—^\^-5-:^/\^:^^-f-^ K 
S : m/ z = 2 4 0 (M+ 1 ) 

mmm 293 

N- (iH-i, 2, 4- h y ry— -'v- 3— c/v) - iH—r>yy— 71^-5 

20 MS: z = 2 2 9 (M+ 1 ) 

mMm 29 4 

N- (1 H— 7" h^ry— 71^- 5 — <M -lH-^>'^y^—/ly-5-:fy/l'7^^ 

MS:m/z = 2 3 0 (M+ 1 ) 
25 S^jg^ 2 9 5 

N- (1, 3-5=-T>^— /l^-2--r/V') - IH — r V^>^— /P— 5-;^7/'l-4^:aE--r 
$ K 

MS : m/ z = 2 4 5 (M+ 1 ) 

mmm 2 g 6 
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N- (1, 3, A-^TiPrV—?V-2-^ M -IH-^^-yy— 

MS:m/z = 2 4 6 (M+1) 
%m^\2 9 7 

MS:m/z = 2 7 8 (M+ 1 ) 
%W\ 2 9 8 

N- (1 H-^:/tJi^>/— /p- 5— r/W') — iH — i^^-^V^jiv—^—tijyy^^^ 
10 ^ K 

MS:m/z = 2 7 8 (M+1) 

■m^m 2 9 9 

N- (2-y -IH — <^^'f-/—;l'-^-tiJ\^T^^'^^¥ 

MS:m/z = 2 6 6 (M+1) 
15 3 0 0 

N- ( 3 - - 1 H— f y Wl'- 5 -;«7/V2j?:^rf - $ K 

M S : xa./ z = 2 6 6 (M+ 1 ) 

"^"mM 3 0 1 

N- (4 — p< ^^yV'^V'v^/V) - 1 H-^ i^iS^y— /P- 5 -■iJjy^^^'^^ K 
20 MS:m/z = 2 6 6 (M+1) 
1^WS\Z 0 2 

N- (2-p< V^^y^i^i^M - IH— ^^-5-;^7>f^/ifdf■i^^ K 
M S : ra/ z = 2 8 2 (M+ 1 ) 
%WS\ 3 0 3 

25 N- (3 h:^r'>^Vt?7U) - 1 H — f l^^^/^jV- 5 -;357yV:iKd5^lJ-* K 
MS:m/z = 2 8 2 (M+1) 
^Jfe^J 3 0 4 

N- (4-^ h^v-^vi^/v) -IH — f^'iJ^y'— >'^-5-:^;.>^7K^r1^5 K 
M S : m/ z = 2 8 2 (M+ 1 ) 
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MMmz 0 5 

N- (2-:7yV:*-n^:/i;?yV) - 1 H-^ /V- 5 K 

MS : m/z = 2 7 0 (M+ 1) 

MS : m/z = 2 7 0 (M+ 1) 

mmm so? 

N- (4-7yU;*-a^i^-:;?/^) - IH — f ^'^^v'— 5 -;^7/^2l?^1^5: K 
MS:m/z=2 7 0 (M+ 1) 
10 MMM 3 0 8 

N- [4- (T^ypt'^/V) - lH-^:/^y— >'^-5-:^7/^:^?=3r1^ 

5 K 

MS:m/z = 2 8 1 (M+ 1 ) 
3 0 9 

15 N- [3- (T5y;j<^/V') -iH-'f >'t$^>^— >'^-5-;!^;y^3}?d{^■^^ 

? K 

MS:m/4 = 2 8 1 (M+ 1 ) 

mmm 310 

1, C (IH — (iyy':/—/u-5-^ji^:^/v:^^ju) T^y^^/i'] ^ 

20 

MS:m/z = 4 25 (M+1) 
^m^J 3 11 

1, 3-t';:^ [ (IH — f ^-yy— Y/Wi^/VxK^y'V) T 5 y ^ ^/V] ^ 

25 MS:m/z = 4 2 5 (M+1) 
HJfi^J 3 12 

N- (fy v?:y- 2— f - 1 H-^^-^y— /V- S-^yV-Tj^dpif^ K 
MS:in/'z = 2 5 3 (M+1) 
Hm^JS 1 3 
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N- (lfVi»-3 — f^l^;><^M -IH — T i^t?')/— 5 -:^7/^2I?^1^$ K 
MS:ni/z = 2 5 3 (M+ 1) 

mmm 314 

5 MS : m/ z = 2 5 3 (M+ 1 ) 

mmm 315 

N- (2-7y>'v^^^i^) -iH — r:^yy— >'^-5-:;t7>'^7}?=¥■i^5 F 

MS : m/z = 2 4 2 (M+ 1) 
HJS^J 3 16 

10 N- (^ati- — 2 — f>'^;^^>'W) - 1 H— f ^'^i/— /V- 5 -:!&/V3ff=ar1h^ K 
MS:m/z = 2 5 8 (M+ 1) 

MMm 3 17 

N- (IH — f 5 — fyv) t'^y v'>'-4-;^y^jJ^>'T^ Kf^-^^ 

15 4-:/n^lf^y • ^<b;!K5il^*fe (3. Og, 12. 2mmo 1) (DT 
h7fcKn:7^>' (30ml) mW^s ^m^X 1 - { [ (-<i^i^yi';^dri^) 

- 2 , 5 - If n y t^^^-:;?:*-^' ( 3 . 2 0 g., 12. 9 

mm o 1 ) , N - ;^ "^jU^^U:^ V (l . 62ml, 14. 7 mm o 1 ) . 4 - 
N, N-i^p«^^VT5 / fc°y v?:^ (30mg) ^Mx.. MUKXie^mMWi. 

jt^i/y:*^^^;!^^^^!^^-^ hi/^:7^- (->vdr•^^://g^m^^^^= i / 1 
tti) -CifSS^b^ ^^'v^/l^ 4 — yn^- 1 -t°-<y v?>':*/>7K=3ri>'V"- h (3. 
5 8 g , 9 8%) ^#yto 
25 (b) ^Vt;?/^ 4- (T-fe-^yl/^:;^-) - 1 - If^y ^;?>':3&>'V;3?df i^v— 

^^-i^s^/v 4-yT^^-i~\i'^}}i^i^:fyji-^^'yi^—h (3. 5g, 11. 

7mmo 1) (DN, N - ^yU;f;yUAT 5: K (25ml) M^^\^X=^ 
«M;*y!?A(l. 4 7g, 12. 9mmo 1 ) ^;()P;t, ^iajd-ci e^Ffl, 
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5 i?:>';?7/UjK^ixU'— h (2. 6 1 g, 76%) Sr#7to 

(c) 4- (:^^i3a;;^/W/J>=/u) _ i _ vf-^y c;?^^;,^;/^^)?:^^^^!^— 

4- (T-fe^^yV^:*-) - 1 -lf-<y v^i/ji&yl'/i^dri/l/— b (1. 4 
5 g, 4. 94mino 1) (^^fe'ftSP^ (1 Oml) ^tK (40ml) (OWi^ 

10 ^^K^'J-. ot:icT:^5(f;<f^<^?gA$-er'fe;05b4^pgai^L;fco ^mm^^mv 

V;«;yV2Kdrv'l — h (1. 58g, 100%) <lr#:/t„ 

(d) 5-— hu-l-xb^t Kn-2H-f 1 H — f^^ 
15 yv'— /VOD-g-^ 

5-= 7V (2 0. Og, 1 2 Smrno 1) <Dm.^i^y^^l^> {4 

0 0 m 1 ) ^?gEtz:^ ^M{^T3, 4-v'b Ko-2H-k°7>^ (1 6. 8ml. 

1 8 4mmo 1 ) . p— h/V'^>';X/^Ji^:^S{? (4. 2 2g, 2 4. 5mmol) 

2H-tf7::/-2— Y/l'-lH— /V (2 6. 6g, 8 8 %) ^^/fe:, 

(e) l-7^h^tK«3-2 H- f 7 2 — T/l'- 1 H — T l^^V—;V- 5 
25 -r^i^tD-g-^ 

5-::iha-l-7^h^fcKD — 2H-l^^>-2 — T v'V'- 1 H — T l^^^Z—jV 
( 3 . 6 9 g ^ 14. 9 mm o 1 ) (Dg^^^^^/l^ (50ml) t 7 — /l^ ( 5 
Oml) (omi^nWL\^. 10%Pd-C (3 0 0mg) SrAO;t. ^^ja^flEtCT^ 
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CirJJlJ;*?. Kn-2H-t'7:x-2-'l'/V-l H — Tvy^— yl^ 

-5-r5i/ (1. 79g, 55%) ^f#7to 

(f) ^^^-✓^/V/ 4- { [ (1 -X h7 t Ki3-2H-tr^:/-2— r.'^- 1 
5 H — r^/^y— >'i'-5-^7V) T$y] Ji^^P^iK^^W - 1 — i;'>;j!7>?^3j?dp 

1— r b7t KP-2H-k*^>'-2— f'/V-lH-^>-i$^y— /V-5— T5 
(1. 0 4g, 4. 7 9mmol) 4- (i? n n j^^VtJn;::^!^) — 

l~l^^Vi^>:f3^^^^->l^^h (1. 5g, 4. 7 4mmol) <Dmt:?i^l^ 
10 V ( 5 0 m 1 ) ^fgld. CClCT b y (0. 7 8 9ml, 5. 69 

mmol) SrilDx:. O'CjJir 3 Oi55-M. mW^r 1 5t^mW:WVft„ Rft^m^:^ 

ci2h/Vi./g^^a^^yV=3/'l-C^m) -C'*»^L. -Ov^/lx 4- { [ (1 -y^ 
15 fc Ka- 2H-lf^:>^- 2 — fyP- 1 H — f 5 — {M 

P.;\.t^=^jV} (1. 32g, 56%) ^ 

(g) 4-[ (i h-^ 5— ryi'T^: y) j^yv/jN:::!^^] 
20 4- { [ (1 -7^ h^t Ki3-2H-fcr^>'- 2-'r/^-iH — < 

T5y] ><yV3jN=yM ^J^^iJJV:^^l^U— 
h {^OOuLE, 1- 0 Ommo 1 ) (^Dife^-fb^^l^^^ (5 Om 1) ^ig. 
{CT h y :7/P;^-ai^^ (5. 0ml) ^Mx.^ 2B^TO#bfCo SJ^;;?S^ML 

h:/7 7-<- dnzJ^/^A/jjt^^y— >'P= 5 0/1 -e^tii) 
WML. ^^^v^/u 4-[ (1 H--i'>'^i/-yu- 5--r/^T5 y) ;^y^7^^=/^] 
tf-^ y 1 -;^7>'U7t<^ iyi/- h ( 3 1 7 m g , 7 6%) <lr#fCo 

(h) N- (lH->r>'^^y"-^l'-5-'f/V) \f^])i^>-A-^jV:^lyT% 
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^Vt^/l' 4-[ (1 H-'O'^y— yv— 5— ^<;^T^ y) ^v'l/Jj^— /V] t'^y 
■S^i^- 1 — ;(7>'l'Ji?=3rixl/— h (2 5 0mg, 0. 6 0 3mmol) cO^^y-yW 
(15ml) m^\Z, mm.iJlX^WtTl^^=^M (2 5 0mg) , 10%-Pd 
5 yc (SOmg) SriJP;^. 1 NFRQiSife U:fe„ ^JtS^SiSr-fe^-r h^iSU. 

N- (1 H-^:^^?'^'-/^— 5 — f/l^) if^V i^>-4-P^Jl^:^lyT^ V 
(1 1 6 m g , 6 9%) Sr#feo 
10 MM :120~123t; 

mMm 3 18 

N- (1 -^vi^'yve^y i^>'-4— T/W -N-pt^/i'-iH— r ^/^y-zv 

— 5 - 5: y<D^^ 

(a) N— (1 -'<i^£^>'W-4 — If-^y e?=yl/) -2, 2, 2 - h U :7/U:^-n 
15 - N - p< ^/VT-fe h r 5 KW-g-^ 

6 0%-7K^<t:':^ h y (1 4 7mg, 3. 6 7 mm o 1 ) (Dt^ h ^ t Kct 

:7^:/ (2 0ml) n^^tc, ^ifiirxN- (1 --<:/v^yv-4- t'-<y 

yp) -2, 2, 2- b y :7/V:^-tiT-fe: K (1 . Og, 3. 4 9 mm o I) 

Sr^toxiX. 3 0^ra«#L;t^t^. 3^^^b;p<5^/V (0. 23 9ml, 3. 84 
20 mmo 1) ^jta;^T> 5 NFlBHti^^bifco K^J^tSSrTk't'l;:?^^*. B^^^i^/v-etttb 

/i-e^tH) t^WMU N- (1 — <:^i^/w-4-if-<y v^^/u-) -2, 2, 2 

- hy 77l-;^ci-N-;^^/VT-fe hT5 K (731mg, 70%) 

25 (b) 1 -'<>'-:^>'^-N-p«^>'wi^'<y i;?:/-4-T5>'©'g-fife 

N- (1 — <>'e^y^- 4 - y v^^/l^) -2, 2, 2 - h y :7/^3f-cj — N— 
p« ^>'VT-t K (7 2 Omg, 2. 4 0 mm o 1 ) (Dpt 7 — (1 4 

ml) ^tK (2ml) OS-^^^Si-. ^iB.tCT^g^;&y ^^A (6 6 2mg, 4. 
7 9mmo 1) triPXLi:. SCCICl-Cl. S^W^X^i^ 
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{d. ^m^^7kmi-hv ^j^Tkmm^Mx.. p^aif^^vT-tttHbfco mmm^m 

N-^^yVt'^i; ^^^-4-7'^ ^ (6 2 9mg, 10 0%) ^#fCo 

(c) N- (1 -^>'i;?ypf-<y >f;x-4— f /i^) -N-pf ^/i^- 1 h— 

##0iJl-e#i/hlH— r:^^>^-/W- 5-;jt7/W#^^^ (2 8 Img, 1. 7 3 
mmo 1) ON, N-v=^5^7V7l^^V^T$ K (10ml) ^?^ttilC, 1 — 
yV-N — pi^v'Vtf^y v'>-4-T5 (3 9 0mg, 1. 9 1mmol) , b 
]}3L^/UT^> iO. 2 9ml, 2. 0 8mmo 1) ^ 1 -ai^/l — 3 -(3' 
10 -v'pi^^/WT? y >^C2 t'/l') ;&/V>J?v?-l' 5 K • — (4 9 9mg, 2. 60 
mmol). fc Kn:3E^-i^^>"y h yry'-yv (2 8 Img, 2. OSmmol) 

15 >'VA/@^^3i^^i^->^aa7lN.'i/A/'pi^y-/V-C^m) T^^ti^U. N- (l — < 
Vi^/Hd"^!; i?:x-4— Y/l') -N-7^'5^/^-1 H— <^^:J^>/'-/t'- 5-;<7yV-7j? 
^-9-$ K (5 0 2mg, 8 3%) ^#fc„ 

>H-NMR (DMSO - de) 6; 1.61 (2 H, m), 1.78(2 
H, m), 2, 83(5H, m), 3. 39(2H, s), 7. 29(6 
20 H, m) , 7. 5 7 (1 H, d, J=8. 5 Hz) . 7. 7 8 (IH, s) , 
8. 12 (IH, s), 13. 22 (IH, s). 

^Jfe^J 3 19 

N-T* ^/I'-N- fc'^y v;';x- 4 — <;v- 1 h — < :y^9—jv- 5 

25 HJfeMS 1 8-C#feN- (1 -^;/i^/ue^y i;^:/-4— fyp) -N-^^yV 
- IH— r^'t5^>^-/V-5-;&yV:iJ?=S!^1^5 K (4 3 5. Img, 1. 2 5 
mmol) OrciS'y-yV (lOml) ^tatClT^^T A (4 0 

Omg) , 10%-Pd/'C (80mg) ^SrJ!)D:t. 2 B#|%^ilg?gLfCo W.^WL^^ 
b5iau 5*^^«ft*ilU-C#bnfe^ffiSri>'y ;«;y/U:«77i^:J'n-^ 
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K ( 2 4 7 m g , 7 7%) Sr#;^ii„ 

'H-NMR (DMSO-de) 6 ; 1.6 1 (4H, m) , 2. 1 2 
5 (2H, m) , 2. 9 2 (3H, s) , 3. 3 2 (2H, m) , 3. 3 2 
(IH, m) , 7. 3 3 (IH, d, J=8. 5 Hz) , 7. 5 4 (IH, d, 
J=8. 5Hz), 7. 78(1H, s), 8. 13(1H, s), 13. 
2 3 (IH, s) . 
3 2 0 

10 4- (tf^y v'v-4— i'yv:e-:¥v') -\Yi--<^^^\r-)V(n>^^ 

(a) 3- (T-fer^/l^TS:/) - 2 g^^^:7^— /V T-^T^Vo:)^^ 
^iJl^ffl^T. M^^:*3V^-C3--^a-0-^ (1 0. Og, 6 5. 
3mmo 1) (0:^9 J— (200nil) 10%Pd-C (l. 0 g) 

15 i^JEE««|UT#bnfe^&^^ i^fife3i9^7VlC^«f$-fr^^^ ^SItKS^®^ (1 0. 0 
ml, 17 Ommo 1 ) . (10. 6ml, 13 Immo 1 ) ^^jn;t> 

^ttiSU. W&'V\z.-r:mM^^^^h\!Lii'0 . 3- (T-fe^^^i^T 5 ^ ) -2-^ 
^/P^ai^^/l- T-^y'^h (12. 7g, 9 4%) Srltfco 
20 ^H-NMR (DMSO-de) 6 ; 1. 9 6 (3H, s) , 2. 04 (3 
H, s) , 2. 29 (3H, s) , 6. 89 (1 H, d, J = 8. OHz) , 
7. 16 (IH, dd. J=8. 0, 8. OHz), 7. 28 (IH, d, J 
= 8. OHz), 9. 39 (IH, s). 

(b) lH-^l^^lf-^i^-4-:^-/V(D't^ 

25 3- (T-^5^yVT5y) -2-p{^/V7rt— T-^T—h (12. Og, 5 
7 . 9 mm o 1 ) (Df^gl^^/V (12 0ml) ^^1^, SMleiTliTKS^®? (16. 
4ml, 17 4mmo I) . T h'yZf'^/l^T^^^^^ A^xj-^^ K (9 3 3mg, 
2. 90mmo 1) . g^ig;& U (11. 4g, 11 6mmo 1) , MSgSfe-T 
yr^/Vdl. 7ml, 86. 9mmol) ^M^. 7 mf^mmi^fto Rft^WL 
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f-^/@^^ai^/u= 3/1) xmmi^tc. m^'x. ^^y-yi^ (somi) 

m\^. Mf^lZX2N-:^mit^hV ^J^mm (.4 7 . 9ml) ^AD^T. ii^m 

5 ^#b:fe:„ :^^y—/v^m&m^\^xm^tit:i7mm\z.m.m^mTir^^i:x 
mm^mz^mLxm^riti^m^-yv:^'!f/i':fy^j>>^^-^h^7y^ 

/V- ( 3 . 6 2 g , 4 7%) ^#fc„ 
10 'H-NMR (DMSO-dg) 5; 6. 36(1H, d, J = 7. 9 

Hz), 6. 92 (IH, d, J = 7. 9Hz), 7. 19 ( 1 H, d d, J 
= 7. 9, 7. 9Hz), 8. 01 (IH, s), 10. 00 (IH, s), 
12. 85(1H, br s). 

(c) 4- '^1^-4-^ -1H—(1^-$^Z/-JU<D'^^ 

15 IH — r >'yy-7V-4-;^--7V (2 0 Omg, 1. 4 9 mm o 1 ) ©t" h ^ 
fc: Ki3:77i^ (1 Om 1 ) O'CtJlT t e r t 4-fcKt3#'> 

t?^y i^I^-l-j^j/WzJ^^v^V— ^ (SOOmg, 1. 4 9mmol) . h V :7 
^:z^/^•7}^;^y'^ >' (4 3 0mg, 1. 6 4 mm o 1 ) > 4 0 % — v?^>'>'yVT ^ 
i/;<;/l'7j?drv^l^-l' h-v^jJ'crcr^^:/^?^ (0. 8 6 5ml, 1. 79 

20 mmo 1) 1 wm^mm.\^^m.vfto m^WiW^. Rjt^mm^m&mm 

L#bix:rcaSSriJ't3pixK/i,A (3 0ml) Id^^i^b. 1 M-7KM'fb-:M- 1; A 
7K^?^ (2 0ml) -etSfef^UfCo |?I>\ i^DOTts^^i^ (3 0ml) T'ttttS 

25 btufe?S'g^«r;^:?y-/w (2ml) lJ:?^J5?b. MMX^^X 4W-mjm.- 

(2 ml) Sr;!J0;tfCc 2ffiSFr^#, ^;&^^^^JBE^^b#P,;h./ca^SSr^ iJ'y - 
(5ml) l^l^^L, ^lx}w2M-7k^^b-:hhy l>A7X^?^<^7STLpH=l 0 

(:^Pi3 7jc/WA/';>i^/-/^=l 0/l-»^i3PJi^>'^i»/^^?y-/^X (1%- 



wo 02/100833 PCT/JP02/0Sti09 

148 

NH3aq) =10/17?^^) -C«f|S{b. 4- (\^^V i^l^- 4 — r/l^:t'¥ 
V) - lH—(>yy^-Jl^ (1 0 3mg, 3 2%) ^#fCo 
MA : 1 6 2~1 6 S^C 
HJfe^JS 2 1 

5 4- (If^y f^>-3-l'/V:^=ar'» - 1 H-^ V^v'-^'V 

( a ) t e r t -Z^^jV 3 — t Kn df^v^- i - if^y v?:^;&>rVjJf d^v/W— h 

3-fc Ka^E^Vl^'-^y i;':/ (3. Og, 29. 7mmo 1) (Dv'i? □np< V 
(30ml) ^le:. ^aiJl-Ci;?- t e r t -^^^/l'-;?;?;— Jj^^^^i— b (5 . 83 
10 g, 2 6. 7minol) <r>^y-!f x^n :^ i\ Q^jxil) W^^Mtl. 1 5NFfW« 

15 UT#bi^ii:aaE<a^-^#i^>^i)P^-C3fe^^^:U ttiS • $fc<*U-C. t e r t 

3 -fc Ki3=^-:^— 1 -tr^y v'i^;«?/i'2f^^v^W— h (5. 17g, 87 

%) ^#yt„ 

'H-NMR (DMSO-de) 6 ; 1.46 (9H, s, 1. 99 (2H, 
m) , 3. 3 4-3. 4 9 (4H, m) , 4. 45 ( 1 H, m) . 
20 (b) 4- (tf^y i^>'-3— r>'W:^:arv') - 1 H— < ^^tJ^V^-v'VCD-g'^ 

t e r t-:/^^/^ 3-t Ka#v'- 1 -tf^y v>>';&7^73?dE-v'l^— ^^^^^ 

-c. Iim^j3 2 ocD:^}*ic!¥c-rs;£^=fTi^cv\ 4- (i^-<y -v^v- 3— ryi';r 

=SrV) - IH— f :^i5^y-^V'Sr^:rc„ 

^H-NMR (DMSO-de) 6 ; 1. 67 (IH, m) , 1. 94 (3 

25 H, m) , 3. 0 8 (2H, m) , 3. 2 7 (2H, m) . 4. 8 8 (1 

H, m) , 6. 6 4 (IH, d , J= 8 . OHz) . 7. 12 ( 1 H, d, J 

= 8. OHz), 7. 24 (IH, dd, J=8. 0, 8. OHz) , 8. 1 

9(1H, s). 8. 73(1H, br s.), 13. 06(lH, s). 
%1Sm 3 2 2 
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l-^ly>JjV-A-\f-<^)\^> (2. Og, 10. emmol) CD^^y— 
(4ml) Wmz.. - 1 5'C{^-CN-^^/l'-N-:^ hnye^l^iJ^^-d. 39 
5 ml, 10. 8mmo 1 ) ^- 5t:iJiT^<^oJ; 5Jj:3 0:$>ffld=»tt-C?gTb;fc„ 
^t^Pp^lJlx m-fb^-^y (65mg, 0. 423mmol) Srii^»-ro5!jnx/c:„ 

dE--t^://f^^j^^/V=2Xl-e^tti) t?3|t®!U 1 — «:^i^/^-4-T-^yNV>' 

( 6 6 2 m g , 3 1%) ^#fCo 
^H-NMR (CDC 1 3) 6 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 6 0 (2H, m) , 2. 7 3 (4H, s) , 3. 6 5 (2H, 
16 s ) , 7 . 2 5 ( 5 H, m) . 

( b ) 1 4 -T"^^"?/ —/KD-g-JEig 

7K^'ft:y'^!>i»»7'/I^5='?i» (5 7mg, 1. 5 0mmol) (O^'J^^jV:!^^ 
jV^—'TfV (5ml) 0°C(C-ri — 4- Tif (6 1 

Omg, 3. OOmmo 1) (D^J::^^fV=z.^=r)V (8ml) ^W.^1iVi7L^ 1 

20 m#uyho wj^^ms^. tk (0. 0 5 7ml) , 2'^-imt\'cr Y ^) ^ j-.ifmm. 

(0. 114ml) . 7k (0. 17 1ml) <lr^P:tfc^lC, iSl7jc?5£^-^ i/;^ 

- (^=^i^^^/'@^S^^^/^= 1 / 1 . ci u ;|^/vA/7< ^ J 3 0/1 T-^ 

ffl) -eWig 1 — 4 - T-fe:V-«y —/V ( 5 1 6 m g , 8 4%) ^Sr#fc„ 
25 ^H-NMR (CDC 1 3) « ; 1. 5 2-1. 81 (4H, m) , 1. 8 
7 (IH, m) , 1. 9 6 (IH, m) , 2. 4 4 (IH, m) , 2. 5 3 
(IH, m) , 2. 7 7 (IH, m) , 2. 8 7 (IH, m) , 3. 6 7 
(2H, m) , 4. 08 (1 H, m) , 7. 28 (5H, m) . 
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1 — <>'^^/^-4-T-^^^V— /l' (4 5 Omg, 2. 1 9 mm o I) (D=c-$r y 
— (1 0ml) mm\^. ^mTl^'^^^M. OOOmg) , 10%Pd-C 

(2oomg) ^m^. i^wMMi^ti. sjE&?s^-fe7-r hjtisu mmtrmf^M 

5 l.X^hin^m&<Oi^i;>'nn^^>' (1 Oml) ^mi^. ^m.\^Xi>- t e r t 
-:^9^/l'>?:»— Jj^^^i— ^ (0. 5 0 4ml, 2. 19mmol) SrJnxi. 19^ 

10 Jl^=2/'\'Qmm) -^JftlSL. t e r t 4-1: :¥i^T-tf.'>*V- 1 
-;«7/P7}f:ai^'>lx- h (3 3 3mg, 70%) ^^fco 

>H-NMR (CDCI3) 5 ; 1. 5 0-1. 9 2 (6H, m) , 2. 3 
9 (IH, s) , 3. 11-3- 4 2 (4H, m) . 3. 7 7 ( 1 H, m) . 
(d) 4- (T-^^-«:/-4— r/^:^=^'>) -IH-'f :^^y-7V(Z5'^^ 
15 t&rt-zff-ji^ 4-t KndE-->'T-^y-?::x-i-;j5ry^3j?:a\r->U- bSrffiV>T> 
^J6^ 3 2 0 <^:^«fe{J:2pCT^JC£:SrfT/^V\ 4 - (r-^^O- 4 — <jl^:t^^^) 

- 1 H — r >d^y-;v^m^o 

Wi^ • 1 8 7~1 8 
3 2 3 

20 trans-4- ( 1 H— O^^^^'y-zl — 4 — < A^:i-^x/') - v'^ 

(a) trans — 2— (4 — t Kn ^^S^i^i^i^ o-^^iX^V') — IH — l'y-f>' 
K-.'V-l, 3 (2H) -i?:*-^(D'a'^^ 
4-T5/'>^P-^^1^/— /l"i|[iliS[ (1. Og. 6. 5 9mmol)(D7k 
25 (1 5m 1) Jg^jSiJl, ^MJC-C^Bg;t7y t>A (1. 64g, 11. 9mmol), 
N-;*;/^^!?^! h:»rv^7:5'/W ? K (1. 5 9 g, 7. 2 5mmol) :|r*P;t. 3 

oj^mmwx^tL. Bij^-n^^'&x.x'^hrbtLmm^i^v :^ =7 u-^ 

77^- (^^1^>'/'g^m^^y^'=2/'l) X-JjtJBlU trans-2- (4- 
fc Kci =3?^->i^^ a^=iri^/V) - 1 H-^f y-f K-yW 1 , 3 ( 2 H) 
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( 8 2 3 m g , 5 1%) ^mtic ■ 
'H-NMR (DMSO-de) 6 ; 1. 27 (2H, m) , 1. 68 (2 
H, m) , 1. 8 8 (2H, m) , 2. 11 (2H, m) , 3. 44 (1 
H, m) , 3. 9 4 (IH, m) , 
5 4. 63 (1H, d, J=4. 2Hz), 7. 83(4H, m). 

(b) c i s-4- (1. 3-i^;^=3ry- 1, 3-^^fcKi3-2H — {y-^l^ 
K— yV-2— T/V) u^^iy/V 4-— hn^Vi/:ii— hcD-g-fife 

trans-2- {4 — t: ^lyiy^ u^e^-^^jv) — m-yf y ^ 

— 1, 3 (2H) (3 5 9mg, 1. 4 6mmo 1) (Dt" h^t Kci7 

10 (1 Sml) ^(C, 0'C{c:-Cp-= hi3^A#®fe (2 4 5mg, 1. 4 6 

mmo 1 ) s h y 73:^/^z}n;^7^ >- (422mg, 1. 61 mmo 1)^40 

o^_<;?rn^/^T^/i^:*/V7J?=3ev'l^— h/ (0. 73ml, 1. 61 

mmol) ^Mx.. 0°C\ZX3 O^m, ^V^T^jal^:T 3 bfco Klt^W 

^^mi^X^^hfltcmit^. 6 Ot:{c:T3i>Jry— (1 Om 1 ) t:^-ry:7'af 

15 yu^-T^/i' (1 0ml) (om-^m^Kmm^. n^i^. ^iz^tim^^mmmi^i.. 

c i s-4- (1, 3-v?:r=^y-l, 3 -i^t Kn - 2 H->r V-f K— /V— 
2 — T/V) iX^P^^'^/l- 4-= hP-<vyai— h (4 2 7mg, 7 4%) ^ 
mit^ (427nig, 74%)>Sr#7t„ 

^H-NMR (DMSO-dg) 6 ; 1.66 (2H, m) , 1. 80 (2 
20 H, m) , 2. 0 5 (2H, m) , 2. 5 4 (2H, m) , 4. 18 (1 
H, m) , 5. 2 3 (1 H, m) , 

7. 85 (4H, m) , 8. 31 (2H, d, J = 9. GHz) , 8. 40 
(2H, d, J = 9. OHz) . 

(c) c i s-2- (4-t: Kn=¥->->^P^^->y'V) - 1 H-^ y-i' K- 
25 yV-1, 3 (2H) VCO-g*^ 

cis-4-(l, 3-v^:^=ary- 1 , 3 - t Kn - 2 H->r y-f K— 
-2 — -y^X2^^^^;V 4-— hd^i^^J^— h (2. Og. 5. 0 7 
mm o 1 ) (O^f-^J—Ay (4 0ml) ir^^h^tKn^^^ (40ml) ©jig-^ 
I^^Hle:^ 0*CtJ:T2 8%— h=^'>K (1. 0 4ml, 5. 07 
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mmo 1) ^m^. Q'CiZXS O-^m. iSfeV^T^iajJlT 3 . 5 NrWft*^ U^o S 

5 hj/7>^^- (^^f->'/i^iS?^^/V'=3/'i) -efflfSU c i s-2- (4- 

\i h^xi^i^^^^u^^Z^/V) — IH — f y^':/K-/V-'l , 3 (2H) --J:t>' 

( 9 3 2 m g . 7 5%) 

^H-NMR (DMSO-dg) 6 ; 1. 42 (2H, m) , 1. 48 (2 

H, m) , 1. 7 3 (2H, m) , 2. 5 0 (2H, m) , 3. 85 (1 
10 H, m) , 3 . 9 6 ( 1 H, m) , 

4. 38 (IH, d, J = 2. 2Hz) . 7. 82 (4H, m) . 

(d) trans-4— (l H—f ^^^V^-zu- 4 — f /V;t-=3f ix) — v^^o^ 

2 0 (b) -T?#;fcl H— f :^i5''>^-/P-4-^-/W (13 1mg, 0. 
15 9 7 7mmo 1) <Ox b^t (1 0ml) O^ClCTcis — 

2— (4-fc Kn^E^i^v^rJ^a^:?^-:^/^) -IH — T V-Y K-/l^— 1 , 3 (2 
H) — v^;*->' (215mg, 0. 879 mm o 1 ) , hV y :3L=-jVi^y^y ^ >- 
(2 8 3mg, 1. 0 7mmol) . A Q>yo-V^^^'J)VT:/'J-i}jVifsit'y\^y( 
V~-J-^ ^n:f.^^.yWlSL (0. 672ml, 1. 1 7 mmo 1) ^?iSTx 3 0 5> 

/V'A (5 0ml) \zm^\.. \yL-imL\^'rY^)^J>.imW. (2 0ml) -I?gfe?^U 
Tho ST>% iTna/i^yUA (2 0ml) -C^Sffib. ^TfiH® <^^7K6SSg-^^^^ v^)? 

25 3 0%-^5^/U'T5^'/^^y-yV' (2ml) ^IBtL. 1 5:$>=g&aidfELfc„ 4^ 

7 :7 ^ — (>>^ n n /txyUi..//;^ ^ y — 1 0 / 1 a a /J>7l'A/';>« ^ y -/V/ 
(l%-Ti^^-T7Kilff^) =10/l-e^§^m) -C^SMU. trans-4- 
(IH — <^^^^r-A*-A.-^ J^:^^=-y) -e^^ ^ > (llmg. 
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5. 6%) ^ntco 

*H-NMR (DMSO-de) 6 ; 1. 22 (2H, m) , 1. 48 

(2H, m) , 1. 69 (2H, br s) , 1. 78 (2H, m) , 2. 
0 7 (2H, m) , 2. 6 5 (1 H, m) , 4. 4 3 (IH, m) , 6. 
5 5 6 (1 H, d, J= 7. 5 Hz) , 7 . 0 4 ( 1 H, d , J= 7 . 5 Hz) , 
7. 20 (IH, dd, J=7. 5, 7. 5 Hz), 7. 94 (IH, s), 
12. 9 7 (1 H, s) . 

miMm 3 2 3 (^:fe-fe(c?ic-c^/J;:^fT?'£V\ j^JlTtc:^-rilJfe^J 3 2 4 

3 2 5<0^k'^%<£r'g'^bfCo 

10 mmm 324 

c i s— 4— (1 H— f V^:/— yV- 4 — ^yl':^^^^/) t3^dE^-9-:/T 5 

^H-NMR (DMSO-dg) 6 ; 1. 44-1. 6 5 (8H, m) , 1. 

9 4 (2H, m) , 2. 7 0 (IH, m) , 4. 6 5 (IH, m) , 6. 5 

5 (IH, d, J=7. 8 Hz) , 7. 0 4 ( 1 H, d, J=7. 8 Hz) , 7. 
15 2 0 (IH, dd, J=7. 8, 7. 8 Hz) ,8. 00(1H, s), 12. 9 
7 (1 H, s) . 

mmm 325 

ci s-3- (1 H--r ^^iS^^Z-yV'- 4 — f/V;^=¥'» -iy^J' u^^1h>T 5: 
<^-^^ 

20 Sfe^fe : 1 6 6~1 6 8*0 
HSfe-eaj 3 2 6 

trans-3- (IH-^ 4 -'^-i/ n^^^^^T 

(a) 2- (2 -v^r^^ P-^^ir^-- 1 — f/V-) - 1 H— f V-T >- K~/^- 1 , 
25 3 (2H) -t^:tl^(0'^^ 

t3^^±y/'—jU (4. 5g, 4 5. 9 mm o 1 ) h 7 k Kn 7^:^ 

(9 0ml) mm^. OXiKX^^^l"^ ^ h' (7 . 0 8g, 4 8. 1 mm o 1 ) . 
:7a:— yl';}s>^:7^ (13. 2g, 5 0. 4mmol) . 4 0%~i^ai^/^ 
TJ/i^;«7^U7j?^Vl^— h/ (2 3. 3ml, 5 1. 4mmol) Sr 
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y-< K— /V- 1 , 3 (2H) -i^:^:/ (3. 3 6 g, 3 2%) Sr#fc„ 
6 'H-NMR (CDCI3) 6 ; 1 . 7 3 (1 H, m) , 1. 9 3 (2H, 
m) , 2 . 1 6 ( 3 H, m) , 4 . 9 0 (I H, m) , 5 . 5 8 (1 H, 
m) , 5. 9 4 (IH. m) , 7. 7 2 (2H, m) , 7. 8 1 (2H, 
m) . 

(b) (2S, 6R, 12bS, 1 3 S) — 1 3 -:/o^— 1 2 b -^a f 
10 -3, 4, 5, 6-7" 1 Kt3-2H-2, 6-^^?/ [2, 3-a]'l'y-l' 

K—ZV- 8 ( 1 2 b H) -^^-O-^^ 

2— (2-iy^n^:^r-fe>'- 1 --Yv'V) — 1 H—f V-T .'V- 1 , 3 (2 

H) — v^;^^^ (3. 0 g, 13. 2mmo 1 ) O n d /js/V- A (9 0ml) 
MWLKXz^^ /—JV' (3ml) . N-:/c3^3y>i^St'l' 5 K (2. 94g, 

15 16. 5mmo 1) ^M^. 1 4^rait#u:^ s^&tsj-x iM-^:^mm-rh 
- i'-^^-f->'ymwt^^ji^=i oyix-mm) xmmi^. (2s, 6r, 12b 

S, 13S) - 1 3-^0^- 1 2 b-:;^alf>^I^-3, 4, 5, 6-7"h^tK 
20 D-2H-2, 6-?t^y [2, 3 - a ] y-^' /l— 8 (12bH)-;^ 
(3. 6 0 g, 7 7%) 

^H-NMR (CDCI3) 6 ; 1. 14 (3H, t, J = 7. IHz) , 

1 . 3 4 ( 1 H, m) , 1 . 6 8 ( 2 H, m) , 2 . 11 ( 2 H, m) , 

2. 5 4 (IH, m) . 3. 0 5 ( 1 H, m) , 3. 3 8 (IH, m) , 
25 4. 3 7 (IH, m) , 4. 5 6 (IH, m) , 5. 5 7 (IH, m) , 

7. 5 6 (3H, m) , 7. 7 6 ( 1 H, m) . 

(c) 2-C(lR, 2S, 3 S) - 2-^13^- 3-fc Kn^v-i^^n^dE- 
v^yW] - IH—fy-f i^K— /l^- 1, 3 (2H) - v?;*-i^(D'^fife 

(2S, 6R, 12bS, 1 3 S) -1 3-:;^ci^-l 2 b-T'aifyV'-a, 
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4, 5, 6-x h^t Kn-2H-2. e-p^^J^y [2, 3 - a ] -f y-f K- 
7V-8 (1 2 bH) (3. 5 6 g, 10. Immo 1) CD^i^y— (7 

0ml) ^mi^. muKx 2 N -mm^i^-m ( i s m i ) ^M^. 1 mmmw u 

/g^^3i^/lx-t?^|ffb. 2- [ (IR, 2S, 3S) -2-^13^-3 -t Ko 
=3E^v''>^a--^v^/V] -IH — ry-ri-'K— 3 (2H) (2. 
1 9 g , 6 7%) 

^H-NMR (CDCI3) 8 ; 1. 5 1 (2H, m) , 1.9 1 (2H, 
10 m) , 2. 2 0 (2H, m) , 2. 5 2 ( 1 H, s) , 3. 7 6 ( 1 H, 
m), 4. 38 (IH, m). 4. 81 (IH, dd, J = 9. 5, 11. 
2Hz), 7. 76(2H, m), 7. 86(2H, m). 

(d) cis-2- (3 — t Fndrv^v^i5't3^=:^iX/l') - IH — (y^:^h'- 
}V- 1 , 3 ( 2 H) - V-^^yO)^^ 

15 2- [ (IR, 2S, 3S) — 2-:?'a^-3-fc Kn=3E^->V:i'a^ilrv'>^V] 
-IH — <y^lyY—?V-\, 3 (2H) (2. Og, 6. 17 

mmo 1) a:>Y)V:s^l^ (4 Om I) h:^^J—}\^ (4ml) (O^-^'^Wi^. 
l^lTTk^-fb h y (1 . 9 9ml. 7. 4 0 mm o 1) . 2, 2'-T 

yt'>^ (-ry:/"^a^hy/v.) (smg) ^-m^^ z^fumix^f^o 

20 h y ^^/I'^^X (1. 9 9ml. 7. 4 Ommo 1) , 2, 2' -Tyif:^ (-< 
yf^x^:^Y^)jV) (Smg) ^iPx.. iNfMigslELyho SfS^SE^^i^UTWej 

l-e^i±}) -e«ML. cis-2- (3-t h^o^^y^y^ i-t^^c^ju) - 1 H- 
^y-r^'K-^l'-l, 3 (2H) -i^:^:^ (1. 3 3g, 8 8%) <Sr#fc„ 
25 ^H-NMR (CDCI3) 5 : 1- 3 7 (2H, m) , 1. 5 1 ( 1 H, 
d, J = 5. 3Hz), 1. 71 (IH, m), 1. 88 (IH, m), 
2. 04 — 2. 32 (4H, m), 3. 69 (IH, m), 4. 17 (IH, 
m) , 7. 7 3 (2H, m) . 7. 8 0 (2H, m) . 

(e) trans-3- (1 H-^O^y^-zU— 4-^ /l^yt^U) -i^^u^ 
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ci s-2- {3-}i V^u^Uiy^ u^^iyju) - 1 H-'T V K-^l^- 1 , 
3 (2H) -v?;ri^SrfflVN-C. IIJfe^J3 2 3 (d) (D:^mi^mCXRm^nti\f\ 
trans-3- ( 1 H--f 4 -^>'V;^=¥'>') -->^u^^-^>T 

'H-NMR (CDCI3) 8 ; 1. 14 (IH, m) , 1. 32-1. 
5 8 (3H, m) , 1. 7 1 ( 1 H, m) , 1. 8 1 ( 1 H, m) . 1. 9 
1 (IH, m) , 2. 15 (IH, m) , 3. 19 (IH, m) , 4. 7 
8 (IH, m) , 6. 3 7 (1 H, d, J=7. 7Hz) , 6. 9 5 (IH, 
10 d, J=7. 7Hz) , 7. 12 (IH, d d, J=7. 7, 7. 7 Hz) , 8. 
0 5 (1 H, s) . 
MMm 3 2 7 

trans — 3- {IH--^ l^^y^-Jl^— 4.--^ —l^^x^^e^-^iyT 

15 HJfe^jS 2 6-C#fc t r a n s — 3 — ( 1 H— f >'^$'':/->'U— 4 7^;rdp 
'» — v'^ i3^=Sr-9- $ ( 1 6 3 . Img, 0. 7 0 5 mm o 1) (7)3^^ y 
-yV (3 ml) mm^. Mf--C lM-:^^/'v'^^/V:3i-7-/U (0. 776 
ml, O. 7 7 6mmol) ^iOX-ft^ 1 ^IS^. wO^^dr^MffijftlSb^btl. 

20 trans-3- (IH — — 4 — < jVi^^^y) -"i^^ x^^^-^ly^T 
5 • (I66mg. 88%) ^#^0 

'H-NMR (DMSO-de) 5 ; 1. 3 9-1. 5 6 ( 2 H, m) , 1. 
7 1 (3 H, m) , 1. 9 6 (2H, m) , 2 . 2 6 ( 1 H, m) , 3. 
3 9 (IH, m) , 5. 0 1 (IH, m) , 6 . 5 9 ( 1 H, d, J= 8 . 
25 2Hz) , 7. 0 8 (IH, d, J=8. 2Hz) , 7. 2 3 (IH. dd, 
J=8. 2, 8. 2Hz) , 7. 9 2 (3H, br s . ) , 8. 0 5 (IH, 
s) , 13.03 (IH, s) . 
2 8 

5 - [ ( 4 - '^/I'^^i^M - 1 H--r :^yy^-/U(D^^ 



wo 02/100833 PCT/JP02/0S609 

157 

##«ri|4T?#yblH— rv-yv'-zl'- 5-:<}--yV (1 0 Omg, 0. 745 
mmo 1) ON, N-i^^^/V;^>'UAT5: K (2 ml) l-':fx2^- A 

(0. 10 9ml, 0. 7 4 5mmo I) ^ 3 fp^tT h^y^ 
?VT^y=^=-^-l^ (2 8mg, 0. 1 mmo 1 ) , V^M, (103mg, 0. 

5 7 4 5mmol) <lr*B;t, 6 OX:\Z.mm.l.fCo 9f^m^. 7K (2 0ml) tJl^U 

f^^rc^/v (2 0 mix 2) -ettwufeo mmm^m7i<,fm-^i!^^'^^j^-^'^m 

^'>]-lH — r^'^^y-y'V' (6 Omg, 3 7%)tr#fzio 
10 j|4,#[ : 1 2 4~1 2 6"C 

3 3 0 CD-fb-a-^Sr-^^UfCo 
Hife^J 3 2 9 

5- (-r y-<>'^>'V:?}-=¥iX) - 1 H-'Oi5!'i/-y^ 
15 iSl!^ : 1 3 9~1 4 Ot: 

mmm 330 

5 ->r yzf^^i^:t^iy- 1 H— r 

Us A :151~153'G 
mtl^m 3 3 1 

20 5- (^^'i;?/V;r=arv') -IH — f ^'^J^iZ-yKD-a-fife 

##^?!j4-e#:fe: 1 H-'i'i^i5^y-/V- 5 — (1 0 Omg, 0. 745 
mmo 1) <DN, l^-i^;<'f-/^:^JUM,T Si K (2ml) ^Vi^yV^a 5 

bMO. 089ml, 0. 74 5 mm o 1 ) , ^m:^ V ^ (103mg, 0. " 
7 4 5mmo 1) ^:ftDx.x 4 0X^iZ.1j[iU\^it„ 2^F^#. 7k (2 0ml) iCj^b, 

25 g^^oi^/v (2 0mix2) -ctftmuyto ^mm^MTkmm-^^^^^'C^ j^-^m.^ 

- (-^=^•t^^-/'@^^^5^/^r'^m) T'*&^l. 5- (-<:/-:^/v:^=Sri/) -ih- 

-r^iJ^y'-yv (6 3mg, 3 8%) Sr#fCo 
Bt^ : 179~181'C 
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mmm 332 

5- (i::'^V i^>'-4—C/U?( h^t^) -IH — < t^-^^y^-JU - -^^^.(D^^ 

(a) text-Zf^Jly 4- Y^U ^->;>t ^ju) if^y v^:^- 1 -^/UjJ? 

5 1 - ( t e r t h =¥t/;^7/W3K^>'i') f 4 (1 . 0 

g, 4. 3 6mmo 1 ) 07^ h7 t Kn:7^>' (2 0ml) CClCl-ClM 
-d^^^-X-T" h ^ t Ka 7^:^^?^ (4 . 3 6 ml, 4. 3 6 mm o 1 ) ?^MT 

U i>J^7K^?S<Sr*P;t. tK (10 0ml) tCl^U. mi^^'^^l^ (5 0mlX2) "C 

;^7y^3J<d{^-> Ix- b (7 1 5mg, 7 6%) ^#;^„ 

(b) t e r t — 4 - [ ( 1 H — 5 — r/V'3h=3lr-» 
15 ^/V] tf-< y 1 -;&yVzK=5E^ I/- h 60-^^ 

t e r t —Zf'f-lX^ 4- (fc Kn:3f^^;,{^^^) if^y i^:^- 1 -;«7/V7}?d{^->V' 
— h (200mg, 0. 92 9 mm o 1 ) Oi^^ a a >' (6 ml) ^Wi^. 
h y ^^/WT5: (0. 1 5 5m 1 , 1. 1 1 mm o I ) , i? ^^^/U/Jnz^^'Vj? 
xi=7^\^ (O. 0 7 5ml, 0. 9 7 5 mm o 1) ^UiiyLlt.^ 21^119^, tK (2 
20 0ml) IC^bO. 5M-??(tijfc^fS;«7y !^-fc»7K?&?0t'^pH=4i;U ^najj%yvi>. 

(2 0mix2) -ettWUTto *«l»^M7k55fEife-^^;^^i^r^A-c|SjglU:fco 

^MJ£ifti|igbT#btL^a*^, N, \^-'J:^^;\^ii^)VKT%Y (3ml) Id}^ 
##^j4-C#ytlH->r>'i5^i/->'V-5-;4--/l' (1 2 5mg, 0. 92 
9 mm o 1 ) , mSk)^ UlJ^A (128mg, 0. 929 mm o 1 ) , %\^'t V y 
25 '^'i-/\^TX^=^—^J>, (3 4mg, 0. 0 9 2 9mmol) ^iJO:t. 6 O'Clc:&0?B. 
Uyto l^W^. 8 O'ClJl^tB.U^fco $f>l;:5^Prl5^. iM-TK^f-fb-t-h y -^A 
7K^?9[^;&D;t. tK (3 0ml) b if' n d (2 0mlX2) "CMtHbT^io 
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m^=^ji^x*mm) x-mm\^. t e r t-zf^/i^ 4-c (ih—(:^^:/~ji^- 

5-^ ?^^M\f^]}^J:^-l-^j\^i!^^iyU-h (9 0mg, 2 9 

%) ^m^o 

(c) 5- (fc°-<y>?>'-4 — T/v^ h=ar^>') - IH — f • -m®? 

5 m.(D^J^ 

t e r t— 4-[ (IH— r:/i$^5/->'V-5 — r/^:e-=¥'>') 
v?:^- 1 -;«77W#:^e/l — h(81. 2m g, 0. 2 4 5mmo 1 ) tC4N 

(imi) <^ijnx.^o iB#w^. ^^raiiiu#bn:^ca?fi^ 

pt^y-ZW- (O. 5ml) KmnX.. ^J>:3L^?V=^-T)\^ (10ml) T*^tffU/Co 
10 mSritig^x MJE^i^bS- C^>'-4— T/i'^ h=^E^i^) - 1 H— T >- 
. -jg^ ( 7 1 m g , 9 5%) Sr#:/i:o 
»H-NMR (DMSO-dg) 6 ; 1. 48 (2H, m) , 1. 90 (2 
H, m) , 2. 0 7 (IH, m) , 2. 8 9 (2H, m) , 3. 2 7 (2 
H, m) , 3. 8 6 (2H, d, J= 6 . 3 Hz) , 7 . 0 0 (1 H, d, 
15 J=9. GHz) , 7. 18(1H, s), 7. 42(1H, d, J=9. 0 
Hz) , 7. 9 2 (IH, s) , 8. 5 1 (IH, br) , 8. 8 2 (IH, 
br) . 

Slife^RJ 3 3 3 

5- (2-:73i=/vai hdrv') - 1 H-^ ^-^y-yKD-^^ 
20 ##'e«j4t?#felH-^:x^y-/U-5-;^-y'l- (6 Omg. 0. 44 7 

mmo 1) <©N, N-i;^^5^/V7Kyl'AT5 K (2 ml) Ml^:^ V ^ M 

(6 8mg, 0. 4 9 2mmol) . 3 fpi^y^ h ^Zf'^J'l^T 1^^=^^ (17 

mg , 0. 0 4 4 7 mmo 1 ) . :7 3i^^y^:/n 5K(0. 061ml, 0. 4 

4 7 mmo 1) 6 0 Vfc^ 7^M^. SiS^M-g-^StC^ n P ;J^7^A 

25 (3ml) . IM-ymiti-hV 'C^J^Tmm (4ml) ^M^m^Vt^o tK^St^ 

*^.^ft«jitj:7k (3ml) ^M^mwi^ito 7KJl<^l^*^^ mmm^mTkmrn-^ 

h^i^) - IH — (8. 4m g, 8%) ^#fc„ 
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MS : m/z = 2 3 9 (M+ 1) 

3 5 0 (D^t^^^^fS^Vito 

^mm 334 

MS : m/z = 18 9 (M+ l) 

mmm 335 

5- (i/jJ^Dv^g^/u^ h^as-i/) - 1 H--i':/yy->'^ 
MS:m/z = 2 0 3 (M+ 1 ) 
10 3 3 6 

5 - (Vti' n'^'^Pv-yV^ h=¥-» — 1 H— f Vr^y-yU 
MS : m/z =231 (M+ 1 ) 
lllfe^ll 3 3 7 

31 ^.^U (IH — r ^^tJ^'V^-zV- 5 — T-^T—\- 
15 MS:m/z = 2 2 1 (M+ 1 ) 
HJfe^J 3 3 8 

5- (2-^ h^v'^ h^eiy) -IH — 
MS:m/z = 19 3 (M+ 1 ) 
3 3 9 

20 5- (2-:7aLy — \ ^^T^-jv 

MS:m/z = 2 5 5 (M+ 1 ) 
3 4 0 

2- (IH— l'i^^>/-/P-5-'rzl'^=^i^) /-^w 
MS:m/z = 17 9 (M+ 1 ) 
25 3 4 1 

5- (lfyi^:/-2 — f>'V^ h=3f--:^) — IH-^i^^y-y'U 
MS :m/z= 2 2 6 (M+ 1 ) 
MMm 3 4 2 

5- (fye^i^-3 — Tzvpt h^v') - 1 H->f 
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MS:in/'z = 2 2 6 (M+ 1) 

mmm 343 

MS:m/z = 2 2 6 (M+ 1 ) 

5 mmm 344 

2-[ (1 H— f ^-t^^y-yv-S — r/W;*-^e^) y^'^M^.^ )}> 
M S : m/ z = 2 7 6 (M+ 1 ) 
3 4 5 

5-.[2- (1 H- t°Pf-yV- 1 — f/V) ^ b=¥v']- 1 H-^:/j5^>^— >'V' 
10 MS:in/'z = 2 2 8 (M+ 1 ) 
Hlfe^J 3 4 6 

2-[ (IH — f^^^y-zw-s — r/i':^=¥^') J^y 

M S : m/ z = 2 5 0 (MH- 1 ) 
^Jfe^m 3 4 7 

15 3-[ p< h U 

iSli A : iss—iei'C 
IIJfe*?iJ 3 4 8 

4- [ (iH-^:^^y'-y'v-5-^/i';r=3^->) p<^7V]-<>'y:=: m;/v- 

M S : m/ z = 2 5 0 (M+ 1 ) 
20 HJfeM 3 4 9 

2 -[2- {1¥L-^ ^^/V]-1H — fy^^'K 

-y'l'-l, 3 (2H) --J^^tl^ 
MS:iii/z = 3 08 (M+l) 
HJfe^^J 3 5 0 

25 2- (T^h^t: KP-2H-l^7i^-2— h^^v') -IH — f >-yy-/l' 
MS:in/z = 2 3 3 (M+l) 

mmm 351 

5- (-jyi? ci^^v^yV':;^dfiy) - IH — f y-zl^c^-g-fife 
##^r!l4-t?#ytlH--r:-'i?'y-/^-5-2h->'V (2 O Omg, 1. 49 
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mmol) Ov^h^tKn^^^' (16ml) mm\!^. O't^Jdri^^ n-^^f-y 
— (0. 315ml, 2. 9 8 mm o 1 ) ^ hi) -7 z3^=.;Vi^y^-7 ^ :y (4 4 2 
mg, 1. 6 4mmol) . i^^lyiy^UT^/iy:^^l^^^->U-^ h (5 3 4mg, 

1. 1 7mmo 1) ^Mx.. 3 o^^mm.\^^m.\^±o f^^m^s R!t^mm^ 
5 msmm\^^hinft.mmiciM-7km<t±hv ^j^Tkf^m (2 0ml) ^m^^ 

^Wt=^'^A- (2 0mlX2) -CttmU. Srtl7K«lESfe-=^ i/^ ^7 -t. -e$S«| U 

xi^^'yf\y:i-^i/) (14 0mg, 43%) <£r#:feo 

10 jtt^ : 1 4 4 — 1 4 e'C 

^mm 3 5 2 

5— (2-— hD^^iydfi^) - 1 H-'f ^^^V^-yKD-g-^ 

##^!|4-C#^1H--I'i^i?'y-/V'- 5-;^--y'^ (3 O Omg, 2. 24 
mmo 1) t^N, N-i^p<^/V3i>/^AT$ K (6 ml) ^^geiJ:, 2-:/a^— h 
15 xi^^^'^^y (497mg, 2. 46 mmo 1 ) , mk^^J V ^ J>> (402mg, 

2. 9 1mmol) ^M:^. 1 2 Ot:i::JP?|Rbfeo 6 l^fS^, ;!k (20ml) 
^{^mm^^^l- (2 0mlX2) -eJfiWb/Co ^«Jl^M7K«lt^-^:^^^v-!i7A-e 

^- (-^=3E^1^i^/g^Sfe3l5"/^-c^tt}) -CMSiU. 5- (2-r^ ha^^ydf^i^) 
20 -IH — r^^y-zV (5 7mg, 10%)Sr#>'h„ 

*H-NMR (DMSO-de) 6 ; 7. 0 2 (IH, d, J= 8 . 5 Hz) , 

7- 29 (IH, d, J=8. GHz) , 7. 29 ( 1 H, d d, J= 7 . 5, 7. 

5 Hz) , 7. 46(1H, s), 7. 60(2H, m), 8. 04(2H, 

m) , 1 3. 1 8 (IH, s) . 
25 3 5 3 

5- (->'^vi^::y^j\y:t^i^) - 1 >y:/-;V<D^^ 
##^J4-et^fcl H-'<>':?'y-/V- 5 (1 0 Omg, 0. 74 5 

mmo 1) Ot" h7 t Kci7^^>' (6 ml) ^^Jd, Ottd-O^ n'-tv^ y — 

/l^ (O. 0 6 8ml, 0. 745mmol), h V :7 ^ (2 2 1 
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mg, 0. 8 2 Ommo \) ^ ''J^t^iPjUTy^i^:fyjl':m^->Uy{ h ( 2 6 7 m g , 

0. 8 9 5nimo 1) Sr*p:t. 3 0 ^^^mmiJi^mi^ito mmw^. Rmmm 
^Wij£M^\^"^^^nfcmmz:iM-7kmt-r h V ^j^7\<.mm (4ini) . i^na 

tK/VA (3ml) ^1]Q:^. Tkm^m^^. m-mk (2 mi) ^13U^. 7KJi<^l^5feU. 

^/I'-C^W) -CJit^U. 5- {^i7xi^^^^7\^:^^^^) -IH — i:y^V-7V 

( 2 4 m g , 16%) ^^yto 
il!;^ : 141~142'C 

10 

3 6 oo>fb-^i^^-^j^b:fc„ 

wmm 3 5 4 

5- (^>i}' n^:/^yi^^^C/) -IH — 
16 MS: z = 2 3 1 (M+ 1 ) 
Hife-^J 3 5 5 

5- (1 -;^'9^>'^— 2-7aiy^->:3^ h^t/) - 1 H-^ ^^iJi'>^-/W 
MS:m/z= 2 6 9 (M+ 1) 

UWi^A 3 5 6 

20 5— (7^ h^k Kc3:7 7>'-3 — i - Wl-^i ^^^:/ -jV 

M S : m/ z = 2 O 5 (M+ 1 ) 
HJfeM 3 5 7 

5- (2-^ 1 h^e-i^) - iH— i':^y>'-/i^ 

MS:m/'z = 2 0 7 (M+l) 
25 HJfe^J 3 5 8 

5- (-^^ n^^yV':^=Ji^v') _iH— r^'^y-zl^ 
MS:m/z = 18 9 (M+l) 
3 5 9 
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MS : m/z = 2 3 1 (M+ 1) 

mmm 3 e o 

4-[l- (1 H--f V^J^y-yU- 5— i'/v;*-:3rv^) ai5^/^]^ix>/- f y^p 
^H-NMR (CDCI3) 6:1. 64 (3H, d, J= 6 . 5Hz) , 5. 
5 3 4 (IH, q, J=6. 5Hz) , 6 . 9 2 ( 1 H. d , J= 2 . 2 Hz) , 
7. 10 (IH, dd, J=9. 0, 2. 2Hz) , 7. 36 (1 H, d, J= 9 . 
OHz) , 7. 5 2 (2H, d, J=8. 2 Hz) , 7. 6 2 (IH, d , J= 8 . 
2 Hz) , 7. 90(1H, s), 10. 91(1H, br s.). 
miMm 3 6 1 

10 2- [ (IH — f^yy^-zu-s — f/i-yt'^i^) ^=f-jV\ ^:^i^/uT ^ XD^m. 

MiMM 3 4 6 2 - [ ( 1 H-'i' 5 — f yU:^^i^) pi ^/V]^ 

vy^— M;/V(70ing, 0. 28 Immo 1 ) (DT t h'uV^l^ (8 
ml) :^mi[:V^9J>>TJl^^-^M> (4 4mg, 1. 12mmol) ^ 

jVJ>./:^^ J -;v (1%-T^^=T7K) T?^t±i) T*)|»®[U. 2- [ (IH— f 
^'^y-yl'- 5 — r y v^/l^T 5:/(52mg, 74%) 

20 ^H-NMR (DMSO-de) « 5 1. 8 0 (2H, br s. ) , 3. 
80 (2H, s) , 5. 16 (2H, s) . 7. 08 (IH, dd, J= 2 . 
2, 8. 8 Hz) , 7. 2 3 (IH, m) , 7. 3 1 (2H, m) , 7. 4 5 
(3H, m), 7. 94(1H, s), 12. 90(1H, br s.). 

mumz 6 i<^;&-^ic2pc-cR^^^T^iv>, "^Tyz-Tt^-^mmz e '2.(o\^'^m 

25 Sr-^JSfeUfco yt^U lliifeM3 4 8t?#P>tL:/t4-[ ( 1 H-^ 5 
^Jfe-^ 3 6 2 

4- [ (1 H-^i^i^^y-yV- 5 -^/V:2f-^'>) ^Vi^yVT^;^' 
i»>^ : 1 9 7~1 9 St: 
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mmm sea 

5 3- [ (IH — f 5 ^l^V'/UT^^^ 

: 1 7 9~1 8 S'C 

10 mmm 3 6 4 

1- {4-[l- (1 H— r>'^l/-/l^- 5— r'/l':^=¥v') p{ 

^H-NMR (CDCI3) 6 ; 1. 64 ( 3 H, d, J= 6 . 4Hz) , 3. 
8 1 (2H, s) , 5. 2 9 (IH, q, J=6. 4Hz) , 6 . 9 7 ( 1 H, 
15 d, J=2. 2 Hz) , 7. 06(1H, dd, J=8. 9, 2. 2 Hz) , 7. 
2 6 (3H, m) , 7. 3 4 (2H, d, J= 8 . 2 Hz) , 7. 8 4 (IH, 
s) . 

HM^J 3 6 5 

5- (v^ b^t Kt3-2H-fc!'^^^— 4 — fyv^^ae-v') - IH — Oy^^iT—jVco 
20 -g-J^ 

#%^?!l4-T?#:fclH--rvyy->'V'-5-:r-/V (1 5 Omg, 1. 12 
mmol) <Z>7^ h7 t Kn7 7i^ (6 ml) ^WL\^. 0 *C Ic T 4 - t K o df- t^T^ 
h9 t Kn V (0 . 1 0 7m 1 , 1. 12mmol), V^) "7 

(2 9 3mg, 1. 12mmol) ^ A 0'yo--j3L=}-,VT-/i>t> jVf^^l^V 
25 y-YJ^^^^^^ iO, 5 17ml, 1. 14mmol) ^M^. 3 05)-^^ 

^^5^^:7^'- (i!^ ci ^ y -/V-C^tti) t?J|t^L. 5- 

(■r t Kn- 2H- t:°^i^-4 — fyV:^^^^) -IH— T^^^y-yW (11 
4 m g , 4 7%) Sr^iiTCo 
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ife^fe : 1 5 1-1 5 at: 

mmm see 

5-[ (1-^ y-^rulfjU^f^V -l^^^-- 4 (M ^dfiy]-iH-^:^i?'i/-^V 

(80mg, 0. 3 6 8mmo 1 ) ^7-/1^ (2ml) icSfflU. T-fe b> 
(0. OSlml, 1. 1 Ommo 1 ) , (0. lOSml, 1. 84 

mmo 1) ^rSTU:fco ^CD^. W^Tk^^t;^ iJ'f^-^ h ^ A (1 1 6mg, 
1. 8 4mmol) ^Mx-tHo 18^W#, 3€fC|ll*OT-fe b i^Sfe, i^T:/ 

^7K^?SSr:^JD;t> tK (2 0ml) JJl^b. era /JsyUi^ (2 0mlX3) T^iAtH 
uu:^/\^M,y^^ y -jv (1%-T>'^ = T7K) -^^W) -^iltML. 5-[ (1 

15 yy^if/i'i^'^v — ;?r-^^/]-iH — f:^y:/-ju (3 o 

m g , 3 1%) ^#yt„ 
:125~126'C 

mMm 3 6 7 

Ji^/l^ 4— (IH — r>'yi/-/l'-5-'<y'V^=¥'» v'^ a^^■i^i^:3&/l/;^Kd5- 
0^m4-(mftlH — (>'f^-y-jU-5-:t-Jl^ (1. Og, 7. 4 5 
mmol) c^-T" t Kci7^:^ (40ml) O'ClCT^^yV- 4 — t 

Ka=3f v-v-iJ^ a'~^d5-i//V:*/yV3i^drVl/— f (1. 4 4 ml, 8. 9 5 mm o 1) ^ 
h y 731— yU/J^^:7^ (2. 1 5g, 8. 2 0mmol) ^ i;>^Vt>/VTy i> 
25 :^A^^^i^U^ h (3. 3 4g. 11. ISmmol) ^^^^ If^^^mMiZ. 

W) ■eiNf$5lb> 4- (IH— f^^^y-y^-S — <?V:^^'y) 

=^i^^^;«7y^xi?^->W- h (9 2 8mg, 4 3%) 4r#fco 
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MS:m/z = 2 8 9 (M-l- 1) 

mmm ses 

MMm 3 6 7 T^^fc^^yu 4 - (1 H-4 l^^V-iX'- 5 -^jv^^-y) 
5 ^ (7 2 8. 4mg, 2. 5 3mmol) 

-/U (2. Sml) . -T^h^tKn^^^- (2. 5ml) 2M-7k^'fb 
y^^l^ixTK^^S (2. 5 3ml, 5. OSmmol) ^MTUfCo 2^F^^, S 

^-m-^m^mj£mm\.^^hnfrznmt:. 7k (5 mi) ic^j^ufco ^otR^?]^^ 

10 fy^U4- (1 H->r^r^>^->'V- 5 — r^vr^^v) 
:^^(3 8 1mg, 5 8%) ^^tco 

^H-NMR (DMSO-de) 6 ; 1. 47 (2H. m) . 1. 65 (2 
H, m) , 1 . 7 8 ( 4 H, m) , 1 . 9 1 ( 1 H, m) , 2 . 1 0 ( 1 H, 
m), 2. 24(0. 5H, m), 2. 36(0. 5H, m), 4. 24 
15 (O. 5H, m) , 4. 4 7 (0. 5 H, m) , 6. 9 8 (IH, m) , 7. 
21(1H, m), 7. 40(1H, m), 7. 90(1H, s), 12. 
8 4 (1 H, b r) . 
MMm 3 6 9 

4- (1 H— r^^^V^-/^- 5 — {/^:t^-» D^=lri^:^>&/^3!K'^i^$: K<D 

20 -a-^ 

MMM 3 6 8 4 - ( 1 H->r i^tJ^V^-Zl'- 5 — f y'P^^-^e^) v':?^ 

f-i^;^;/!'^^^^ (2 8 Omg, 1. 08mmol) ON, N— i^pt ^/V'^Jn/I^J^T 
$ K (1 0ml) ^?^fc:. i^'fkTi^^^^lJ'A (1 7 Sml, 3. 2 3mmol), 
v'^ yTT'atfyl-rn^yVT^^ (0. 7 5ml, 4. 30mmol) i^>!3P;tfco ^1 
25 itliZT^^^T^ (1ml) ^;!JP;t^i!5¥ Lfc^, l-3i^/U-3- (3' -i;?^^ 
^^WT 5 / T'n 5 K • — ife^ (309mg, 1. 61 

mmo 1) , t Kndrt^-O-:/ KUTV^-ZU (1 6 Omg, 1. 18mmol) 

^^Q^fco le^rB^. mn(Dmw7!)mmx-^fc(DX'i -=^^^1—3- (s' - 

^^VT 5 y tVl^) ^jl^jj^i^^ $ K • — ife^:^ (309mg, 1. 61 
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inmol)> t Ki3df2/^>'i/ MJ^y-yV (1.6 Omg, 1. 1 8 mm o 1 ) 

0 0 ml) (C^bg^^3i^^v (5 0mlX3) . -f^uu^/UM. (2 0mlX2) "T? 

(1 H— -OiJ^y-zV- 5 — <J\^:^^^^) V:^t3^dpi^^^;^7/^^J?apf-$ K (2 6 
5 m g , 9 5%) 

^H-NMR (DMSO-de) 6 ; 1. 45 (IH, m) , 1. 66 (3 
H, m) , 1. 9 4 (2H, m) , 2. 11 (IH, m) , 2. 2 6 (2H, 
10 m) , 4. 3 5 (0. 5H, m) , 4. 6 5 (0. 5H. m) , 6. 8 5 
(IH, s) , 7. 15 (IH, m) , 7. 3 7 (2H, m) , 7. 5 6 
(IH, m). 8. 05 (IH, s), 13. 01 (IH, s). 
^Iffe^J 3 7 0 

[4— (IH— f 5— ^^P;*-^^/) %/^xi^^^^;\y'\^ J —?v<o 

15 

HlfeM 3 6 7 -e^:^:!!^^/^ 4 - ( 1 H->r 5 
■!;xi^^^l^-)j)\^i^^'y\^—Y (lOOmg, 0. 3 4 7mmol) (D^^h^t 
Kt3:77> (2ml) tK^^I^ y AT/V^ -"^A (5 2mg. 1. 3 

9mmo 1) ^Mtl. iSiJKUfeo 2^Bg#, Si^CjU-g^^RtCTK (5 2^1) . 2M 
20 -7KM^k-:^h y "J^i^Tklg^S (O. 10 4ml),;!K(0. 1 5 6 m 1 ) SrAPxi. 

nl:f/P3i-7^/^^;!jp;ti|^S'fb^^. «iJE«ji^^^*U [4- (IH— fiX^J^y' 
-/l'— 5 — < -y-^n^^l/jVl:^^ J -jv (7 2mg, 8 4%, 
trans/ci 8=4/1) ilr#7fe:o 
25 *H— NMR (DMSO-de) : 1. 04 (1. 6 H, m) , 1. 33 (3. 
8H, m) , 1. 7 9 (1. 6H, m) , 1 . 9 5 (0 . 4 H, m) , 2. 
11 (1. 6H, m) , 3. 2 4 (2H, m) , 4 . 1 8 ( 0 . 8 H, m) , 
4. 4 2 (IH, m) . 4. 5 5 (0. 2H, m) , 7 . O 1 ( 1 H, m) , 
7. 19(1H, s). 7. 39(1H, m), 7. 90(1H, s), l 
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2. 8 5 (IH, s) . 

mmm 371 

5 SlJfelJlJS 6 9-e#]ih4- ilH—^l^^:/-jl^-5 — fjl^^i-^U) iy^rn^^i- 
1^:/;<7/^^J?^1^5 K (1 0 Omg, 0. 3 8 6 mm o 1 ) h 7 t Kn 77 

(3ml) ^^{C, 7km{by^!^'^T/l-5 = l>A (5 8mg, 1. 5 4 
mmo 1) ^AP;t. M^Vtc^ emmW:. RJtM^mi^^ (0. 0 8 7ml) , 
2M-7kmil:i'hV ^J^^mm iO. 17 6ml).7K(0. 2 6 1 m I) Sr^P 

^/-A^ (i%-T:/^=T7k) -e^tii) -e*tMu. i-[4- (ih— r^^iJ^ 

y-yi^— 5 — I'/l^^^v') v^i^ D^^iX^l^]^ (4 9mg, 5 2%) 

15 ^H-NMR (DMSO-dg) 6 ; 1.0 2 (2H, m) , 1. 2 8 (3 
H, m) , 1. 5 2 (2H, m) , 1. 7 9 ( 2 H, m) , 2. 0 8 ( 2 H, 
m) , 2. 3 9 (2H, m) , 4. 18 (IH, m) , 6 . 9 8 ( 1 H, 
dd, J=9. 0, 2. GHz) , 7. 1 9 (IH, d, J= 2 . OHz) , 7. 
3 8 ( 1 H, d , J= 9 . 0 Hz) , 7 . 9 0 ( 1 H, s ) , 12. 87 ( 1 H, 

20 s) . 

* WJ 3 7 2 

4- (1 H— r>:^y-/V-5-^y^:^=ariy) v^^ a^^Spf-^ -^KT^-g-^ 
(a) 4- (x h^t KP-2H-fc:°^i^-2-^/l'^d{^i>') v^i^ P^^1^y 

25 1, 4 (4. Og, 3 4. 4mol) O (g 
0ml) ^mtJlT^^M (^fiiife :Dowex5 0Wx8. ^l^-^r^ 

;^>/V':*:^^-?=— , 8 0 0mg) s e^tKot'^^- (1. 8 9ml, 2 0. 7 
mol) ^?^TL. ?S^#Ufco 1 7^rem. mC<mWL^^=7^ h'SiiU ^f^Sr 
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y^m^'^^^-T^^m) -CJltM L. 4- (7^h^tKn-2H-lf7>-2 — T/U 

(2. 6 9g, 6 5%) «r#fCo 

(b) 5- {[4- (T h^M h^u-2H~\^^:y-2-^ /Vyt^iy) iy^u 

5 ##0IJ4-C#^1H— 5-:e— 7V (2 5 Omg) (Dxh^tiK 
xjy^iy (1 5 ml) 0*CJCT4- (7" h 9 t Kci - 2 H- If 7 ^- 2 

-^yt':^=3ei>) v^i^n^df^ihy-Zl^ (3 7 3mg, 1. 86mmol), h V "7 
3ir^/VjJ=;>«;:7^ (5 3 8mg, 2. OSmmol) . i^^>'i//VTyi?:*7yV;iK 
^C/W h (6 6 7mg, 2. 24mmol) i^i?P;t. 1 NFra^^iB.(;:#fiL;^^, 

(5 0ml) S^*P;t^ iJ' u a /J>/V'i=. (5 0mix2) T?tttfciU:/fco ^ttUi^r^S 

-e^ffi) -efilMU. 5- {[4- K^k Ki3-2H-lf7>'-2 — T/l'^J-'^ 
15 ix) ->:Srt3^^Z^/u:\:i-^t^} - m-^ l^-^^Z—JV (244mg, 41%) 

(c) 4- (lH-^;XiJ''y->'l^-5--f'/P;^^>» i^-i^ vi^^i-^j -j]^(0^ 

5- {[4- (7^ h^k Ka-2H-l:f^>-2->fyl/:r^V) iy^u^^u 
20 >'^]:*-=3f-->} - 1 H— ^ V;J^>^-7P (2 3 2mg, 0. 7 3 3 mm o 1 ) <35p« ^ 
y-Jl^ (10 ml) SjM4:^)iM (MSb^ :Dowex5 0Wx8. ^5^^?^ 

$;«7^l'i7^^x-?=— , 4 6mg) ^M^. 5 O'Cfd^jaU/to 5 ^r^^. ^^t;:^?^ 

(^^T3njJ;/ViN/^^y->'V'-e^t±J) -efllSib. 4- (IH — f 
25 l^^y-A — 5 — fjly:ir^iy) -y^xi^^^/ -fV (1 3 2mg, 7 8%) Sr# 

SlS^ : 1 1 2 — 1 1 8*C 

7 2o;&-fe{e:J|iCT^^n''j:v\ fi^Ttc^i-j^iifeM 3 7 3<z>{b'a^ 
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mmm 373 

3- (IH — <l^y->^-/\^-5 — i^^n^^^/ -jv 
'H-NMR (DMSO-de) 6 ; 1. 04-1. 3 7 (2. 5H, m) , 
1. 60-1. 78 (5 H, m), 1. 99(0. 5H, m), 3. 51(0. 
5 5H, m) , 3. 8 9 (0. 5H, m) , 4 . 2 0 ( 0 . 5 H, m) , 4. 
5 1 (0. 5H, d, J=4. OHz) , 4. 61(0. 5H, m), 4. 64 
(0. 5H, d, J=4. 6Hz) , 6. 9 8 ( 1 H, dd, J= 2 . 4, 9. 
0 Hz) , 7 . 1 8 ( 1 H, m) , 7 . 3 9 ( 1 H. d , J= 9 . 0 Hz) , 7 . 
9 1 (IH, s) , 1 2. 8 6 (IH, s) . 

10 mmm 372 (D:)jm\z.m cTs/^;:^ff v \ i^TK^-r%mm 374 (oit^m 
mmm 374 

3- (1 H— f ^^J!^:/— ^p- 5 --f'/u;^-=¥i/) v^i5^a^:/i$?/-/^ 

Hl^ : 147~148°C 
15 HJiS^J 3 7 5 

2-[4- (1 H-^i^y>^-/V- 5 — r>'l':d-=¥-» lf^yi^V-1 — r>'V]3i^ 

mmm4 2 5 - (f-^y v^^v- 4 — i'yv':^=3{.'» - 1 h-^ ^^^^'v^-zv 

(3 1mg, O. 1 4 3mmo 1 ) (DN, N- 5^>'l'J!fc>'U'A7' 5 K ( 1 ml) 
20 ^W^. (O. 0121ml, 0. 171 mm o 1 ) ^ 

^:^V^J>> (4 9mg, O. 3 5 7mmol) ^*P;tfeo 17^^^^^^ 

(0. 012 1ml, 0. 1 7 Immo 1 ) <£rii^JDU:/i:o ^e>t^2 

25 (1 %-T^^=.T7K) T-^tB) -C^mi^. 2 -[4- (IH-^r 

5--f/i^yi-^-» \f^)) 'J-^-i-^ Mjc^ y (1 4mg, 
3 8 %) ^#fCo 

^H-NMR (DMSO-de) 6 ; 1. 62 (2H. m) , 1. 9 (2H, 
m) . 2. 25 (2H, m) , 2. 39 (2H, t) , 2. 73 (2H, 
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m), 3. 47(2H, dt), 4. 30(1H, m), 4. 36(1H, 

t) , 7. 00 (IH, d) , 7. 21 (IH, s) , 7. 49 (1 H, 

d). 7. 90 (IH, s), 12. 87 (IH, s). 

mmms 72 cb) <D:^m^mcxR)t^^mj:^\ &.T\c^-rmmm3 7 6© 
mmms 7 e 

tert— 3— (IH — -JU- 5 —4 i^ly— 
^H-NMR (DMSO-de) 6 ; 1. 2 2-1. 3 7 (lOH, m) , 
10 1. 7 2 (2H, m) , 1. 9 2 (IH, m) , 3. 3 2 (2H, m) , 3. 
5 5 (2H. m) , 5. 3 2 (IH, m) , 7 . 0 0 ( 1 H, d d . J= 2 . 
3, 9. OHz) , 7. 2 2 (IH, d, J=2. 3Hz) , 7. 4 2 (IH, 
d, J=9. GHz). 7. 91(1H, s), 12. 89(1H, br s). 
3 7 7 

15 5- (f-^yi^'V-S — fjU^'Sf-i^) -lYi—(l^^:/-j\^(0^^ 

^Jfe^J 3 7 6 t e r t -Zf'f^/V 3 - ( 1 H — < ^y^lt-jv— 5 ->( )V 

Hr^^y) tf^Ut;^V-l-;^7/V/J?:¥i>'^- h (150mg, 0. 473 
mmo 1) CD7<^y-/W (2 ml) mm^. ^miCT 4 N -ife^- 
m. (1ml) ^*D;tfc, 3^M#. ^«iSIU#^>^^fca^tlE^^ iJ' ^ -/Wc^«? 

20 2M-7kife^^i■^^ y f5'Jx7K^*0E-CpH=8~9 m^ite«fiSufco 

^xixi-^jVJ^/ J -jv/ (1 %-T>'^— T7k) -e^tti) -Ci^]^U. 5- 
(tf-<y i?>--3->fy^;^:^-jX) - iH—f (1 0 4mg, 65%) 

25 'H-NMR (DMSO-de) 6 ; : 1. 55 (2H, m) , 1. 74 (1 
H, m) , 1. 9 8 (IH, m) , 2. 7 0 (2H, m) , 2. 8 5 (IH, 
m) , 3. 16 (IH, m) , 4. 3 4 (IH, m) , 7 . 0 4 ( 1 H. 
dd, J=2. 2, 9. OHz) . 7. 25 ( 1 H. d, J= 2 . 2Hz) . 7. 
42 (IH, d, J=9. OHz) , 7. 92 ( 1 H, s) , 12. 92 ( 1 H, 
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S) . 

mMm3 7 2 (b) . mMm3 7 7(D:tm^mcx^}t^^n^\^\ &.T\^^-t 

mM^i 3 7 8 (D^t^m^^^l^tc, tcfcX^. t e r t 3 - t Ko ^rv- 

5 3 7 8 

5- (trn j;>?:/-3— f/U:r^>') - IH—Y V^V'-yl^ 
'H-NMR (DMSO-de) 5 ; 2. 08 (2H, m) , 3. 17-3. 
38 (5H. m) , 5. 04 (1 H, m) , 7. 02 (1 H, dd, J= 2 . 
2, 9. OHz) , 7. 2 3 (IH, d, J=2. 2 Hz) , 7. 4 5 (IH, 
10 d, J=9. OHz) , 7. 9 5 (IH, s) , 12. 9 7 (IH, s) . 

HJfe^aja 7 2 (b) . ^mmzi 7(^:^jSfefj:3tc-cs^£:^lr^TJ5rv\ jjiTtc^^-r 

Il»!l3 7 9 (D^t^^^^^\^±. fey^U HJfeMS 2 2 (c) -C#=/c t e r t 

HJfe^^iJ 3 7 9 
15 5- (T-€/'?>'-4-'</W:a-=¥'» -IH — 
: 159~160t: 

IIJfeM3 7 2 (b) ®;^fe{c2^CT^/^:^^=fT^PV\ |j;T(J:;gt-r||ligM3 8 OO 
^t^i^^^mVtCo 7t/cL. IIJt^!l3 2 3 (a) -e#fc t r a n s - 2 - (4- 
k K 13 ^ D'^:3fV>'l') -IH-^y^^K— >'V-1, 3 (2H) —iP^:^ 

20 i:mm^m\/^tco 

MMms 8 0 

c i s — 2-[4- (1 H— S-'i'yl/:^^-^) i^jJ^ n^dr->yi'] - 
lH — ^y^l^h'-;U-l, 3 (2H) 
: 1 9 4~ 1 9 6^ 
25 lllfe^J3 8 1 

c i s-4- (lH--(:^y-^-^U-5-^Ji^:t^i^) n^^^l^T %:^<n> 

^JE^y 3 8 0 -e#fc c i s-2-[4- (IH — < l^-^:/ -jV- b 
iy) i/^ 1 H-^ y-f V K-^V- 1 , 3 (2H) (10 
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Omg, 0. 2 7 Immo 1) 0%~?'-^;VT^:^—=^-$' ^ -JV'W^ (1. 

0 ml) ^AD;tfc„ 2 2 0#M#, 7j< (2 0ml) bg^gg^i^^/^ ( 2 0 ml X 

5 /i^^i3njM/vis/'^^y-/i'/ (1%-T>'^=T7K) t^^HJ) TfJltJiU c 

1 s-4- (1 H— ^>'^>^-7l'— 5->l'yv:^^t^) i/:^' P^df^i^i^T? (3 
6 m g , 5 7%) 

iB!<^ : 144-'146*C 

mmmZ7 2. Cb) ©^feJClpCi:SJ*;;iSr=fTJ5JV\ 4^Tl-^"t-|IJfe^3 8 2© 
10 KC^m^^^X^frL. I^Jfefi3l3 2 6 (d) "e^lfc c i s-2- (3-tK 

adrV-^^J^n^df-t^/V) -IH — T y -f >' K-/V- 1 , 3 (2H) —"JUr^^ikV^ 

^mm 3 8 2 

trans-2 — [3- (IH — < ^^^V -/V— ^ —y( ;V:^^'y) iX^n^dft^ 
15 /I'D-IH— ry-f ^-K-zl^-l, 3 (2H) -i^:*-^' 
Ik^ : 1 9 7~1 9 St: 

IIMM3 8 1 (^;^jfe{c:2iDTS;^;;^fTJ'jJV^, 4^^Tl^^i^i-|IWJ 3 8 3<Dit^!^ 

^^^VtLo 7tfc*U M#y3 8 2-e'g-^Ufcc i s-2-[3- ilH—O 
^-/—jV—^—^jV^^'^) a^=3e-yyU']— 1 H-^ y-OK-yV- 1, 3 
20 (2H) -i^:^>'^m3fS^{^:^V^;fe:o 
■^mS\ 3 8 3 

tran.s — 3— ( 1 H— T >y y-zl^- 5 — v^^ n^r^rf-^^T 5 

Ml^ : 1 7 9~1 8 0*C 
25 ^M3 7 2 (b) . |^iKg«Sj3 8 10^ife{CS|iCrRj^:ilr^T^j^V>, iJATlc^i- 
^1S<»J3 8 4<D'fk'a'i^^'g'^U:fc„ fc^U ^^3 2 3 (c) T-#fc c i s- 
2- (4-t Kcr:3{.vX'>:J^n-v^v'/^) _ i H--r y-T > 1 , 3 (2 

H) -^y:^-^^m.P(\Z.m\i^frL^ 
llifeM3 8 4 
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trans-4- (1 H-^ ^yy^—zl— 5 i^^ u^'^-^::yT Si 

'H-NMR (DMSO-dg) 5 ; 1. 16 (2H, m) , 1. 34 (2 
H, m) , 1. 69 (2H, br s) , 1. 76 (2H, m) , 2. 01 
5 (2H, m) , 2. 6 4 (IH, m) , 4. 19 (IH, m) , 6. 9 7 
(IH. dd, J=2. 4, 9. OHz) , 7. 19(1H, d, J=2. 4 
Hz) , 7. 38 (IH, d, J=9. OHz) , 7. 90 ( 1 H, s) , 12. 
8 7 (1 H, s) . 
UMm 3 8 5 

10 cis-3— (IH — il^^V-A'-^ — u^^'^>'T^ly<D 

(a) trans-3-(l, S--:^:t^y-l, 3 — t^fc Kn- 2 H-^ y 

^Jte'^!j3 2 6 (d) -e#fcc i s-2- (3 - t Kp =^v'->^ n^=afi>'/u) - 
15 IH — r y-f :x K-^'V- 1 , 3 (2H) -i^:i':y^m\f\ *JlfeM3 2 3 (b) (D 
:3^fe{c:S|ICXS;fe<SrtTV\ trans-3-(l, 3 - i^:^=3r y - 1 , 3-v?fc 
KCI-2H— fy^^-K— /V— 2— '1'/^) 4— = h d-^^'yoi 

(b) trans-2- ( 3 — t Kn n^df i//V) — IH — {y^fly 
20 K— >'^-l, 3 (2H) -i^^:^(D^^ 

trans— 3- (1, 3 - i;^;^:^?^ y - 1 , 3 Kn — 2 H-'f y^ V K 
—/V— 2 — f/W) i^:^ a^:at^'>/U 4 — ^ h d^Vy^i— h JSrffiV^, ^Jfe^J 3 2 
3 (c) ©;^^&{CpCT^j^:<lrffV\ trans-2- ( 3 - t Ko cr 
^=¥i^y^) - 1 H— Yy-f'>' 1, 3 (2H) -Z^:^:^^ntc„ 
25 (c) cis-3- (1 H-'f i^^J^y-yl'-S — ->;?^a^dri^> 

#%^!l4-e^|.yt 1 H--Y vyy-zW- 5-:^-/U (2 0 Omg, 1. 49 
mmo 1 ) (DT t Kpy^V (l 5ml) ^^Z^ O'Ci^lX trans-2 
-[3- (1 H— r^yy-/!^- 5— r>'^:;e-#i^) iy^n^^->/u:^-lH--( y 
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-<:/K-^V-l, 3 (2H) -t?;^-:^ (3 6 6mg, 1. 4 9mmol), hJJ 
7ai:=i/U'2|^JX:7-f (430mg, 1. 64mmol) ^ 4 0 %-i>^>'i?/^T 
i/i^;j(7/V/J<^->W h-v?^nn^^^^i^?g (1 . 0 3ml, 1. 7 9 
mmo 1) <£:^KTU. 1 #K^^ig.lc#tg.uyto Rf&^;^^»Ea 
5 ifitb#^tl)taaE^i5'Di3 2f?/WA (5 0ml) te:^«IU 1 M-TkH-fk-^ h y !^ 
M.7km^ (2 0ml) -CmW-i^lto WXf. ^uu^/UM. (2 0ml) "CttttlU ^ 

'^#>^bT#/::o ^^#ffl^T^ ^l!i.i^:*3V^-CM•a^{^3 0%-;;<5^yPT^:^/ 
10 oi^y-^v (6 ml) SriDxi. 1 5 5>^»?5lBU:fe:o Sl^lffl^, ^SS.T?»jBE«||t U 
#e>tb:^^aE^i>'y;*'5^.'V*^A^a-x' h^/^^^-- (:J^act7j^/VA/^^y- 

cis — 3— (1 H — ^^^y-yv— 5 — -t'/i':t^'>) ^^^1^:✓r ^ :^ 
(9 8mg, 2 9%) <Sr#7to 
15 ^H-NMR (DMSO-de) 6 ; 0. 9 2-1. 3 2 (4H, m) . 1. 
45(2H, s), 1. 68(2H, m), 2. 04(1H, m), 2. 1 
7 (IH, m) , 2. 6 3 (IH, m) , 4. 2 0 (IH, m) , 6. 9 8 
(IH, d d, J=2. 4, 9. OHz) , 7. 19 (IH, d , J= 2 . 4 
Hz) , 7. 3 9 (IH, d. J=9. OHz) , 7. 90(1H, s), 12. 
20 8 7 ( 1 H, s ) . 

nigM 14 0 (o-nmz.'m cTSJt£:^fT^jjv\ ^-r\z.7frrmMm 3 8 6—3 8 ? 

O-fb-g-^^-a-J^bfCo }^c/c 3 8 4 T-#fc trans-4- (IH— T 

ViJ^y— /V- 5 — ^/V^r-^arV) iXi? ^^dr1^>'T^ V^j[^3jS^^C^V^^o 
HM^ai 3 8 6 

25 trans -N-3^^yW— 4 - ( 1 H — f 5 — ^r/V::^-^^^) ix^i^ a 

MS:m/z = 2 8 8 (M+1) 
%1Sm 3 8 7 

trans-4— ( 1 H— T i^^:/— /V— 5 — fy>:r=3E^v') — N-^ y z/'n l^/U 
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MS:m/'z = 2 74 (M+ 1) 

mmm 3 8 8 

t r a n s -N — 4- (l H ( :y-^-J—)V~ 5 — < JVir^ 

5 ->'^n^^f-:/T$ 

MS:in/'z = 3 0 0 (M+ 1) 
HJi&M 3 8 9 

trans-4- ( 1 H — ^ i^^V— yV- 5 — f /l';d-=^ -:x) — N, N-s;'^^/U 

10 IIJS^J 3 8 4 -e^^ trans-4- (1 H — < l^^V^jV- 5 — f /l';^-^ 
v':^a--^i?->'T^>' (0. 0 44g, 0. 1 9 mm o 1 ) . ^"^^JJ^yVAT 
y^T^t K (0. 0 4 0g, 1. 3 3mmo 1 ) <Op« t^'/— /V (4 m 1) ^?g^tCS^ 
^ (O. 0 5ml, 0. 87mmol) ?:^JDx.Tl S^^^^Ufc^Tki^L^ i^T 
ii^m\\:,^^m-r Y J>> (.0 . ossg. o. S 7mmo O ^;!idxl. 

/3 o%-Ti^^=T7>c=3 0 oyi o/s-e^ffl) x*mm\^it. Wi^^f^^ 

Lfc^}C. 1 N-lg^/v^ni^/^rc— (0. 5ml) ^liW 

20 trans-4- {lli->(l^yV—;V-S-^jV:^^'^) -N, 

N-v*^^>>Uix^ i3^^i^:^T5 • — it^*^ (0. 04 0 0g. 8 6%) ^# 

MS:myz = 2 6 0 (M+ 1) 

IIWJ3 8 9o:;^)fetJ:2pC-c^j;£;^fT''jrv\ SXTKyT^irmMmz 9 Q<D\t^m 

25 ^-^J^Ufco 
HM^fiJ 3 9 0 

trans-4- ( 1 H— /W- 5 ->l'>'V';^=¥v') — N-IT'n f yVi^^ 
MS:m/'z = 2 7 4 (M+ 1 ) 
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^s^m 3 9 1 

trans-N- [4- C 1 H-'f V^^i/— /V- 5 — T/I^^j^S/) i^^X2^^-> 

3 8 4 -e#:fc trans-4- (IH — f 5 — T/V:^^ 

5 ->:;'a^dE^1h>'T§>' (0. lOOg, 0. 4 4inmo 1) <DN, N-t?p< 

^/W^iKy^AT^ K (5m 1 ) (0. 03 3g, O. 5 8mmol), 

M^^i^^yPT?^ (0. 12ml, 0. 86mmol), 1 — t Ku driX-^^X 
h y yl^ (0. 0 8 8 g, 0. 6 5mmo 1 ) > 1 -oi^yW- 3 - (3 ' — 

i^:^'J-jvr^J-:rxx\fA/)ts)V'^^J><%Y'-m!^{^. 124g, 0. 6 5 
10 mmol) 2N-7fci6{t:y ^l>A:?K^^^ (2ml) -^iM 

^-CU«e><l»^U;^#. TKfCiP^Td^fj h>'^^>'/'g¥SI^^/U=l/l-C3IlJ 

^fe?#»-U @#:%a3St. igtjET{ilTlfe«li--5^i:lJ:J;9. trans-N- [4- 
15 (IH — r>^>^^/^-5 — f/V:^^E^-» i/^t3^=3E-i^7V] T-fehr$ K (0. 
O 9 7 g, 8 2%) ?Sr#Vh„ 
MS : m/ z = 2 7 4 (M+ 1 ) 
mm^\ 3 9 2 

t r a n s — N-:3i5^/V-4 — ( 1 H— f /V— 5 — f/W^^-dj^i^) i/>5^ cr 

20 ^^^l^T % • — ife^JD-g-^ 

7K^'ft:y^!>i>.T/V'5r^^7A (0. 040g, 1. 0 5mmo 1) ©-7^ h^t K 
a:^^^' (5ml ) Sl^S^fC. IIJfeM3 9 1 -e#yt trans -N- [4- (l 
H— ^ V^^'— /i^— 5 — f y^;rdrv') i^i^ a^df^i/yi'] T-fehT^K (0. 06 

6g, 0. 2 4mmo 1) ■^nfL. immtx^xx '^.nmmx.fL, m^n^m^ 

25 -C?&*PL. 7k (0. 0 5ml). 2 N-tKH^-^ b y iJ' AtKIS^ (0. 10 

ml) , tK (0. 15ml) Offi|C^gfTU;/t©t>. ^^^fefffe^-f hffltiS-eftjgiJ 

%-T:/^=^r7K= 1 o/i/'o~i 0 0/1 o/iT*^tii) -efll$iiufe„ 
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t r a n s -N-3:5^/U-4— UH~yf ly^-^/^/U— 5 i^^ u 

-^■^-^^T^iy—mm^ (0. 0 5 7 g, 8 0%) ^n±o 

M S : z = 2 6 0 (M+ 1 ) 

5 mmm 140 (D:^micm c-csf£:<^fT/cCv\ siTiCTPi-tmmm 393 -^-mmm 

397 (Dit-^m^^f^\^tLo fcfcL. 333 -vm-k. trans-3- (1 

3 9 3 

trans-3— (IH — <:y^-/—JV—b — -N, N — i^^^^/P 
10 a«^^i^i^T^ 

: 1 3 4~1 3 S^C 
HJfe^Bj 3 9 4 

trans — 3— (IH — — < JV-^^-^) — N — iTa tfyU-v^i^ 

15 MS: m/ z = 2 7 4 (M+ 1 ) 
m&^ll 3 9 5 

trans -N-:?'^>'U- 3 — ( 1 H— T ^^^y— /V— 5 ->( JV:^^^^') ''^^ a 

MS:m/z = 2 8 8 (M+ 1 ) 
20 HJfiM 3 9 6 

trans-3- ( 1 H— < ^^i/y— 5 — f/V';^=Srv') -N— f y :7"i3 tVV 

M S : m/ z = 2 7 4 (M+ 1 ) 
3 9 7 

25 trans -N-v';^' P-<:/5^/V- 3 - (l H-'O^^y— /V-5 — i jVit^ 

M S : m/ 2 = 3 00 (M+ 1 ) 

HWlJS 9 1 ©;^j*}Ci¥CTSjS^^=fT^j:V\ liiTlC^i-^Jfe^^!) 3 9 8 (Dit-^m 
U^Co ytfcL. S a 3 -C#fc trans-3- (IH— < 
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^Jfe^J 3 9 8 

trans-N— [3- (1 H-'0:^^>^— yV— 5 ->l'y^:^^v') V:{'ci^d{^>> 

5 MS:m/z = 2 7 4 (M+l) 
H jfSM 3 9 9 

trans -N — rc^^v- 3 - ( 1 H-'T ly^-/—jV- 5 — i ?Vir^-^^ i/^ n 

Tk^R-fbiJ^^^i^T^V^^i^A (0. 040g, 1. 0 Smmo 1 ) ©X t K 
10 P >- ( 5 m 1 ) Ilife^J 3 9 8 -^Wfc trans -N- [ 3 - (1 

H-'l' ^'yy— /I— 5 'y^xi-^^-^}V\ T-fe: b T $ K ( 0 . 0 7 
7g, 0. 2 8mmo 1) ^jD;t. MjS^J^LTI 2B#P^ai#L.^o l^?^<lr7>:?& 
-C?&SPU tK (O. 0 5ml) , 2N-;ic^'fb:^h y !J7A7J<^^S (O. 10 
ml) . 7k (0. 15ml) (Om^mr\^-k.(0'h^ ^^#I^-fe^-r hffllag-CitSiJ 

%-T>^^TzK=i o/'i/o~i 0 0/1 o/'i-c^tii) -ewni-ra r ^ 

<t 9 t r a n s -N-^^^^/V- 3 - ( 1 H— f /P— 5 --ifVir^'y) 

■S^u^^-^Z^rS^^^ (0. 06 Og, 8 3%) ^^*fc„ 
ift;^ :116~118'C 
20 MMMA O 0 

trans — N, N-i^^'^yl'- 3 - ( 1 H— < ^-Sf^Z—A^- 5 -^/V-^^-^^E^i^) 

(a) t r a n s — N— ^^/l'— N— [3— {IH—^ 5 — < Jl^ 

25 I^Jfe^RlS 9 l®:^felc2flD-CSjS<Srff^CV\ »M(D^t:'^<^-^^!feLfc. fe^b. 
%1II§M 3 9 9 -e#fc trans -N-rc^^^v- 3 - ( 1 H— T ^^'f-/-r?^— 5 - 

(b) trans-N, N-v^oi^^^'V'- 3 — ( 1 H—Y 5 — -fv^V 
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t r a n s -N-rn'^^ylx-N- [3- ilU-^ ^yy^^/l^— 5-^ Jl':t^i^) 
fj:\,^^ trans— N, N-?>:3^'5=->'V- 3 - ( 1 H--f' V^^'i/— /l'- 5 -^/l^;^ 
5 MS:m/z = 2 8 8 (M+ 1 ) 

mmm^. o i 

(a) N- (4-7« hdf->-2, 3--^;^^/V>'^=yV) T-t h T $ K^-^JSfe 
2, S-v'^^yU— 4-:=! hciT^y-yV (1. 0 4g, 5. 7 4 mm o 1 ) 

10 (O:^^ J-Jly {2 Oral) MUKXl Oro-^ d/C (lOOmg) 

ill^MJE?ftSi#^i^U^c, ::ioa^S^@^^3i9^yv (i Oml) MtKI^ 

^(0. 867ml, 9. 1 8 mm o 1 ) ^Mx.mM\.f^o Z(DKlit> 

mmi^^^^> (7 0ml) ±cfcf^^^mBEmm^m.mvj<s- (4- 

15 7«h^->-2, 3 -v?^^yl-7ai=/V) T-t^T$K (1. 0 2g, 92%) ^ 

(b) 5-p< b^iX— 4-p<^/V- 1 H-^>'^>^-/V<D'g-^ 

N- (4-p< b^v-- 2, 3->57«^/l-7^^yV) r-fe hr $ K (1 . Og, 

5. 17 5mmo 1) (Dmm^'^/^ (i Oml) ^m^. ^Ui^^XMT^^mm (1. 

20 4 6 ml, 15. 5 2 mm o 1 ) ^ ^^tT h^Zf^J^^T^"^—^ J^sZ^u ^ (8 
3mg, 0. 2 5 9mmo 1) , mWt:^V^J^ (1. 0 2g, 10. 3 5 
mmo I) s MMM-^ yT^/V (0. 9 0 4ml, 6. 7 3 mm o I ) <lr:&D^, 
iSgJcU^o 6B#P^#, m^^^J^^Mm^^l^. 6 0°C-C^<D3SjS{C6M-7K^ 
^k-^- h y !?jU7K^?i^ (10. 3 5ml, 6 2. 1 mm o 1 ) ^^STLfCo 1 

25 ^> S:fS^^^K^3M-:^®f7X-epH=8~9 t U^^cajtv/WA (5 0mlX2) 

Ti»3^b. 5-^ h=¥v'-4-7<f^7U- IH— f ^^5^>^-^V (4 5 6mg, 54 
%) 
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mi^: 14 8~14 9't 

mmm4 0 2 

4 -y<^J\y- 1 H — r 5 -:t-yl^(D'^}^ 

IIJife^J4 0 1 -e#ifc 5 h ^i^- 4-^'^/U~ 1 H— f (4 0 0 

5 mg, 2. 4 7mmol) a a ^ ^ > (5ml) MEJC. CClJlTHJI^b 

(O. 5 1 ami, 5. 4 3mmo 1) (Di^^ X2 xn ;>t ^ :y (5 ml) 
^^giTU:feo l0#IBim> 'OSfS^^^Tk (5 0 ml) ^^j^^Tk^-:?- 
h y !J^A7K^?Sf-r*pH = 4~5 i: bi^ct i3;3s/WJ>. (2 0mlX2) , 

(2 0mix2) -eft^au. ^«is**i7keiEa^-^i?'^i^U'A-e^6iiu:fe„ 

/g^glai^/l.T'^gai) -eSfSSiU. 4-p<5^yl'-lH— <>'^y-/V-5-:^-yV 

( 1 4 9 m g , 4 1%) ^^#7t„ 
^H-NMR (DMSO-dg) 6 ; 2. 31 (3H, s) , 6. 93 (1 
H, d, J=8. 8 Hz) , 7. 1 3 (1 H, d, J= 8. 8 Hz) , 7. 9 0 
15 (IH, s) , 8. 72 (IH, s) , 12. 68 (IH, s) . 
IIMM4 0 3 

6 -p< -^/V- IH-yf l^yy—jU— 5 —:^—J^^(D^^ 

(a) 4- (r-^^/VT^y) -2, 5-i^7«^/V7ai^/P T-fex- h^-g- 

20 2, 5— e;^.7«=5^y^-4-T5y ^'P (5 0 Omg, 3. 6 4 mm o 1 ) 

(5ml) mmi^. m^JSi^m (O. 8 9 4ml, 9. 48 
mmo 1) . ifVi^^l^ (l ml) ^t(l:tmmVfto INfP^^. 
=3f1h> (5 0ml) ;lra#\ ^Cfc^ft^MflEitil#^jftb4 - (T-fer^/WT 5 
y) -2, 5 -i^y^^Viyj^— .'V r-fe7"-h (7 6 3mg, 95%) ^^/Co 

25 (b) 1 -r-fe'^yV-6-;»<5^>'V- 1 H->l'i^^y^->'U-5-^yV T-fe^^- 

4- (T-te-'^y'l^T^y) -2, 5-i;?y^/U:7 3i=7l' T'^T-h (7 5 0 
mg, 3. 3 9 mmo 1) G^i^^m^/ix (7. 5 ml) ^SJcrtlTKSI 
18(0. 9 6mi, 10. 2mmo 1) , H^bT^ h7::^^/vr>'^— !>A (5 5 
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mg, 0. 16 9mmo 1 ) . WfM:if V !>A (6 6 5mg, 6. 7 8 mm o 1 ) ^ 

mmm-^ yT5./u (0. 592ml, 4. 4iminoi) mmi^-^o 9 
fi^m^. -Krt?^?^^7jc (5 0ml) mm=^^j^ (5 0mix2) -etttb 

( 3 5 9 m g , 4 6%) Sr#fCo 

(c) 6-^^/1— iH—r:/i5^y-yp- 5 -;<^-/^(^-a■^ 

1 -T-k'^yV-6-p<5^yV-lH — T >tJ^>^-/^- 5 -^/i^ T-^t^- h (3 
10 4 Omg, 1. 4 6mmo 1) CD^^y— (2. 0ml) . f^h^t Ka7^ 
(1. 0 ml) ^iajc:T2M-7K®?^by ^5'i^7X^fR (1. 4 6 ml, 

2. 9 3mmol) ^IgTb^t, 1 ^K^. H/i^^'g'Igg^Sr O . SM-^IE^tK^^ 

y !?i»7K^^V^TpH=4 i bfCo w(D^?^^:7K (5 0ml) \Z.^^ ^ ^m^^/^ 

(somixs) -T?ttfctib. mMm-^i^^i^^^-^^mvf^o ^ti^m^^m 
^'VT'^tb) -esmssLu 6-^=9^/v-iH— r^^^y'-^v-s-^^-^v (199 

. m g , 9 2%) ^#fco 
^H-NMR (DMSO-de) 6 ; 2. 22 (3H, s) , 6. 95 (1 
H, s), 7. 20(1H, s), 7. 76(1H, s), 9. 05(1H, 
20 s), 12. 57(1H, br s). 

mmM3 7 2 (b) , mmm3 ? 7 <D:^m^m^:^xRit-^n^j:\^\ ^.Ti^^-t 
mmm 404 (D^t^m^^^ Lfc„ ms^j 402 -c-g-fig Lfc 4 - ^ '^/u 
- 1 H — r ^'iS^y-zv- 5 -:t-ji^^jM.m^m\^tzo 

|IJi^j4 O 4 

25 4 - ^ ^/v- 5 - ( fcf-< y 4 — r /^5^=3E^v/) - 1 h — r vyy^-^KD-^^ 

'H-NMR (DMSO-de) S ; 1. 78 (2H, m) . 2. 00 (2 
H, m) , 2. 4 0 (3H, s) , 2. 8 9 (2H, m) , 3. 14 (2H, 
m) , 4 . 3 5 ( 1 H, m) , 7 . 1 5 (1 H, d , J= 9 . 0 Hz) , 7 . 
28(1H, d, J=9. OHz), 8. 03(1H, s), 12. 92(1 
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H, b r s) . 

mmm 405 (oih^m ^^0. uyto tctcu mmm 403 -c^^ vtcG-?^ 

5 ^lfe^4 0 5 

6-p«^yi/-5- (tf-<y i;?:/-4 — r>'^:^=¥ix) - iH— r:^iJ^>^->'vo-a'^ 

^H-NMR (DMSO-de) « I 1. 51 (2H. m) , 1. 92 (2 
H. m) , 2. 26 (3H, s) , 2. 57 (2H, m) , 2. 93 (2H, 
m), 4. 38(1H, m), 7. 16(1H, s), 7. 28(1H, 
10 s), 7. 84(1H, s), 12. 70(1H, br s). 

IIJfeM3 7 2 (b) , IlifeMS 7 7(^:;^i5fe{e:mCTS:jc&^^=fT/iV\ fiATf-^i" 

I^Jfe^^iJ 4 0 6 (D-fb-^i^ ^ir-a-^ Uyto :/tfc ^jffil^J 4 0 3 "C-a-^ Ufc 6 - 

- 1 H—f ^^iJi'^Z-yi^- 5 -:^-/^S^mJ|s|.i^:^v^^„ 
W^^\A 0 6 

15 6-^^/l'-5- (br-<y i?>'-3--l'/V;^=^re^) - 1 H— f i^iJ^^'-yKD-g-^ 
^H — NMR (DMSO-dg) 5 ; 1. 45 (2H, m) , 1. 68 (1 
H, m) , 2. 0 4 (IH, m) , 2. 2 5 (3H, s) , 2 . 5 9 ( 2 H, 
m) . 3. 10 (IH, m) , 4 . 2 0 ( 1 H, m) , 7 . 1 7 ( 1 H, 
s) , 7. 28 (IH, s) , 7. 85 (IH, s) , 12. 71 (IH, 

20 s) . 

^iS^J3 7 2 (b) . HJfeMs 7 7o:*-ifeiciicrs^&^=fT?^VN, iJAT^'jj^-f- 

4 0 7 (Dit-^!^^^^ Uyto HJg^il 4 0 2 -e-a-^ Lfe 4 - p« 

- 1 H-^i- 5 -:^-y^^mJ|s|-ie:ffiv>fc„ 

^mm4 0 7 

25 5— (T-^lf:^ — 4— C/l':^=¥'» - 4 1 H— Y >'a^:/-7KD'a>^ 
: 157~159t: 

3 8 5 (D:^i£(:iipCT^j;£:^=fT;JfVN. Kl<Ti^^irmmm4 0 8 (Dit-^m 
Sr-g-fifeLfc. yt^U IIJ6«»J3 2 3 (c) "e^yt c i s-2- (4-tKn^5x 
e^iJ' nvxaf^V/v) - IH — r y-r> K-yv- 1, 3 (2H) -i^;!h>^||Jife«»J4 
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MMm4: 0 8 

trans-4-[ (4 -p< ^^yV— 1 H — f 5 M 

5 : 1 5 0~1 5 2°C 

<lr-^^Ufco fc:^b. 5IJfe*Sj3 2 6 (d) -t?#yt c i s -2-[3- (IH — { 

3 (2H) -i;^;^-^ar^Jfe^!l4 0 2T«#fc4-p<^7V- IH— f ^^i5^i/-/l— 5 
10 -;r-y^^i^Jjs|•^z:|Bv^feo 

•m&mA 0 9 

t rans-3-[ (4 ^yV- 1 H—f 5 -^yv) ;r:5lr->]Vi^ 

j®.-^ : 1 5 6~ 1 6 CC 

15 I^Jfe^si3 8 5. msmz 2 7(D;fe-i*{c:l^C-c^jt£:^fT?5rv\ IJ;lT}c:^i-|^ife^j 

4 10 (OW^'^m-^^^y^tL. J^JfeM3 2 3 (a) t r a n s - 2 
— (4-t KndF->i/^ d^^i^yV) - 1 H— ^'y-r:^ K— /t'- 1, 3 (2H) 
-^J:^^-y}iUWS^A 0 2 -e#fc4 -p< ^/u- 1 H— Y >'i$^>^-yv- 5 -j^-yv^ 

20 Ili&^j4 1 0 

c i S-4-C (4-;;«^/U'- IH — f ^^^^-/V- 5 — T/W :^-=¥i/] n-^ 

'H-NMR (DMSO-de) 6 ; 1.64 (2H, m) , 1. 75 (4 
H, m) , 1. 9 2 (2H, m) , 2. 4 4 (3H, s) , 3 . 0 9 ( 1 H, 
25 m) , 4. 4 4 (IH. m) , 7 . 1 3 ( 1 H. d , J= 9 . OHz) , 7. 
2 7 (IH, d, J=9. OHz) , 7. 91(3H, br s), 8. 02 
(IH, s) . 

^»J3 8 ^(oi^Drnz-m^xmis^fTfii^^^ i^iTic^i'iiM4 1 1 <Dit^m 

Sr-^^b:fc„ fcTt'L. |IJ6finj3 8 5 (b) t rans-2-[3- (IH 
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— r 5 — r/V;r^rV) n^^v^/v]- 1 H--f y-f K-zv— 

1, 3 (2H) -v>:*->'tSI»J4 0 2T?#yh4-;><^yV-lH — 

mmmA i i 

5 c i s-3-[ (4-;?<f^/l^- 1 H— Yi^tJ^y-zV- 5 — <M 

^H-NMR (DMSO-de) 6 ; 0. 90 (1 H, m) , 1. 04-1. 
29(3H, m), 1. 46(2H, s), 1. 66(2H, m), 1. 9 
8 (IH, m) , 2. 0 9 (IH. m) , 2. 5 0 (IH, m) , 3. 9 9 
10 (IH, m) , 7. 1 1 (1 H, d, J= 9. OHz) , 7. 2 5 (IH, d, 
J=9. OHz) , 8. 00(1H, s), 12. 86(1H, s). 

MMm 4 o(D:)fm^mcxKJt^^n^j:\^\ ^T^^^-rmmm^ i 2—4 1 5(d 

Yk-^^^-^J^feb^o ^fcU *Wi4 0 8-r#^t r a n s -4- C (4-p<^ 

15 V^feo 

IIJfe«»j4 1 2 

trans— N, N-v?^9^/V— 4— [ (4 ^/V- 1 H— Y V^V— /V- 5 

MS:m/z = 2 7 4 (M+1) 
20 I^if&^j4 1 3 

trans— N- {4- [ (4-7*^/1'- IH — < >':?'>^— v'P- 5 — f/V) 

M S : z = 2 8 8 (M+ 1 ) 
HIS^ 4 14 

25 trans-N — T V T'n hVU- 4 - C (4 — 7« 1 H-^T >'^^>^— yU- 5 

— >1'>'^) ^=^'>] n^:3|rf-:/T5: 
M S : m/ z = 2 8 8 (M+ 1 ) 
mMiM4 1 5 

t r a n s — N — i^^n^:^^yl/-4— [ (4 — ^ ^/l^— 1 H— ^ >^>^— /I/— 
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MS : m/z = 3 1 4 (M+ 1) 

^•^^Uyto /c/cU ll»!)4 0 8T'#7h t r a n s -4- [ (4-^^71^- 1 
1116004 1 6 

t r a n s -N-:/5^v'l^-4- [ (4 ^yl'— 1 H-^ ^-^i/— /I'- 5 
MS:m/z = 3 0 2 (M+ 1 ) 

10 mi^ms 9 1 ©;^sfejj:2gi:,Ts;&srff?5^v\ skTK^-rMMmA 1 7<oi\^^m 

^-a-fifeU^o ;/t;^U MmmA O S T?#fc t r a n s - 4 - [ (4 -^5^/1^- 1 
1 7 

trans-N- {4- [ (4-^5^/V-lH — f ^V- 5 — f/V) 

15 -y-i^u^e^iy^u] T-fehT^K 

MS:m/z = 2 8 8 (M+1) 

lli£M3 9 9©:fe-^{j:!pCT^;^:Sr=ff5^^v\ ^JIT(-^-t-|^lfe««J4 l 8(Dit^i^ 

^-a-^sKL-fCo fcfcL. IIM0!j4 1 7TWct ran s-N- {4- [ (4-p<^ 
20 m^^i^M^^tio 

mMm4i8 

t r a n s -N-^^/^-4- [ ( 4 -p^ ^.'V- 1 H — ^^^V^— yV- 5 — 

: 150~151'^ 
25 Illfe^?ij4l9 

trans-N, N-i?a:=^yl/— 4 - [ (4 — f-^l^- 1 H—^ Zy^y^/l^— 5 

(a) t r a n s -N-^^yU-N- {4- [ ( 4 ^/V- 1 H-^ 
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1 8T#;fct r a n s -N-=^'^/U-4- [ ( 4 - 1 H — O 

(b) trans-N, N- t^^^^^v'V- 4 - [ (4 1 H— T 
5 —/I — 5 — ijV) :^^'y\ n-^^-^:yT ^^^(O^l^ 

t r a n s -N-^'9^>'^— 4— [ (4— ;^5^/U-lH — f i^yy— yl^- 5 — 

M :^=¥v^] i^i5'i:i-^driJ->'T5 ^-^ilJN-JJl^VNr. IIWJ 3 9 9 (D^ife{c2i C 
XS:j^;^tT^dJV\ trans-N, N-i^^n^^/V- 4 - [ (4-^^/1^- IH — 

10 MS:m/z = 3 0 2 (M+ 1) 

^-a-^b/Co fcfc Iliife^j4 O 9 -C#^ trans-3- [ (4 — p<5^yV- 1 
I^Jfe^j4 2 0 

15 t r a n s -N-^ y:/t3 if^p— 3 — [ (4 -p< =5^/1^- 1 H— T >'i5^i/— yl'— 5 
M S : 2 = 2 8 7 (M+ 1 ) 

^^^l^fHo yti^L. |IJfe*R)4 0 9X'^ti trans-3- [ i4—y<^/U- l 
20 H — O^y—jv-s — yi-^iy'\ ->^i3-^:¥lh:/T$ >^j^)|BH;:^v^:/iio 
mMM4 2 1 

t rans-N, N-i^oi^/U-S- [ (4— pt-^^v-iH — T i^^v'— /U— 5 

MS:m/2 = 3 0 2 (M+ 1 ) 
25 ^%^4 2 2 

4 -;»< 5 - (tr'<y i^l^- 3 — f/Vi^'^i^) - 1 H — f >^>^—/l-<D^^ 

(a) t-:/^/^ 3- C (4 — 1 H— f'>y>/'-/U5--f /U) 

4 0 2 T*#^ 5 - Kn df^i^- 4 - 7< ^yl'- IH-^ ( 4 . 1 



wo 02/100833 PCT/JP02/05609 

189 

7g, 28. Immol), t -zf'^^l^ 3 — }:: Y^u^i^}^^)} i^l^— 1 -:fyA^ 
/Jf^v'V— b (5. 6 2 g, 2 7. 9mmo 1) , "t^ ^ h*uz^=^> (10 
0ml) tD^S-g-i^fClTkJ^T^ v'^^t>^^^->';«7y^7}?^'>l^— h (10. l g, 33. 
9mmo 1 ) <07" t Kp:7^i^ (5 0ml) ^?g^MTb. 3 Oi>^^?a{J: 

(2 50ml) lcr*D^T:J^T3n^7VA (1 5 Om 1) "C 3 UltttbUito ^^^^ 

ftmm^'^ V ^jy^-^ '7J^^^-^h^'y-7 4— (^^■^^^xmm^'^^u= 3/1 

~2/i-e;§ttl) -ejltMb. t--:f^ji^ s- [ (4-p<^^^-ih— r>^y 
(b) 4-p<^/v-5- (t°^y i^:/-3— r^^^=^i/) -iH— ri^^>^— 

15 t— y^/V 3- [ (4-pi'^/l'- 1 H->r ^-r^^:/— — f/V) ;?f-=3|r->] 
y e;?i^-l-;^7>'lx3j?:ari>'U'— htDfe^fifei^ (3. 4 6g) <D?i^^—/U (15 

ml) ^^s^-4N-J^^/i^::^-df-t^i^^^ d smi) ^MTL. ^ti.-ei^^ 

OOml) ^;!]Dx^=^{C. m^^^>>i^ (60ml) f 2 (H^Atti LfCo ?5S£^^j/^ 

^^:7-f — (r^' n d d^/l^ A/jjl / — yW= 2 0/1 d P J^/U- A/p* / — .'U 

y 3 — Tyu:^^ V) - 1 H — C ViJ^'yWl/ ( 1 . 5 1 g , 2^|5g 2 3 %) 

25 ifc/^t : 183 — 185^ 
Hiife^H 2 3 

4-^^yv-5- [ (1 -pt^/uf-^y i^^^'-s — T/v) ;^=¥v-] - IH — T >- 
Slit^j4 2 2-e#;/t4-p<5^yu-5- (lf-<y i;=V-3--l'yU;^:3et^) - 1 H- 
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/V (46ing, 0. 20mmo 1) <D:>i'$' y^/umm {1. 0ml) 
(0. 0 6 0ml) S-^nU^ /^•7xfsy^AT/^7^fc K (30mg, 1. O 
mmo 1) ^^)P;t. Mm.-V 2mm^W\^tCo Ai^^>r y 7i^$^it:^'^mi- h V ^ 
(6 3mg, 1. Ommo 1) (73^:?^— (1. 0ml) m^^M^. ^MTC 

5 18 v^mmwvr^o BCft^m^ i N-ykm^^-r h v t^iNTK^^ ( o . s m i ) <sr*D 

(^^•^:yywmt=^^^i^y h ]) ^^'^/^T 5^^=5/1 5/1 -e^tU) x-fllM 

4-p<^/P-5- [ il-:^^/V\f^])i;^:y-3 — f'/U) j^j-df-v'] -IH — T >- 
<r>^— (3 4mg. 7 0%) <Sr#^ 
10 MS:m/'z = 2 4 6 (M+ 1 ) 

^ife^4 2 3CO:trjfetc:3!pt:.Tm\ iJiTlJ::^i-|IWJ 4 2 4~|UiS^S|4 2 7 

mmmA: 2 4 

4- 7^^/1^-5- [ (1 -iT'alf/H^-^y 3 — Cyt-) ;^=aE^>'] -IH— r 

15 

MS:m/z = 2 7 4 (M+ 1) 
*i&M4 2 5 

5- [ (l--r y:7'Rt:VPtf-<yi^:^-3 — r/i^) - A-:^'f-jv~x 
H — r :^^V—jv 

20 MS:m/z = 2 7 4 (M+1) 
IIJfe^j4 2 6 

1 H— Y^^iS'V— yl^ 

^H-NMR (DMSO-de) 6 ; 0. 9 1 (IH, d, J = 6. 6Hz) , 
25 1. 30-1. 50 ( 2 H, m). 1. 67-1. 78 (1H, m), 1. 
90-1. 99 (IH, m), 2. 10-2. 22 (2 H, m), 2. 3 
8 (3H, s) , 2. 53-2. 61 (1 H, m) , 2. 61-2. 71 
(IH, m). 2. 82-2. 90 (IH, m), 4. 02-4. 13 (3 
H, m) , 7. 10 (2H, d, J=9. 0 Hz) , (IH, d, J=9. 0 
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Hz) , 8. 0 0 (IH, s) , 12. 8 6 (1 H, s) . 

mmm4 2 7 

5- [ (l-->:i^ay^/l/lf^iJ>:^:/-3 — fyv) - 4-^^/P-1 

H — Oyy—zl- 
5 MS:m/z = 2 8 6 (M+ 1 ) 

Hife^J 4 2 3 (D:tm^m CTfTV\ ^Tt-^i-|life«3J 4 2 8 ~^Ji^J 4 3 2© 
-fb-g-^^Sr-a-^ bfco fcfc HJg^J 3 7 7 T*#fc 5 - (\f^V V- 3 — i' 7^:^ 

IIJfe01j4 2 8 

10 5- [ U-^'^^l-\^°^V i^:y-3-^jU) -IH— r>'yy— /V 
MS:m/z = 2 3 2 (M+ 1) 
^ife^j4 2 9 

5 - [ ( 1 -^a ejUl^-^V i^ly- 3 --(JV) jy] - l H — T i-'iJ^i/— /l- 
MS:m/z = 2 6 0 (M+ 1 ) 

15 mMm4 3 0 

5- [ {l-^yzfn\fJV^:f^])i^^^-z-^J^y) -iH— r>^y— 

>H-NMR (DMSO-de) 6 : 0. 91 (6H, d, J = 6. 6 Hz) , 
1. 20-1. 37 (IH, m), 1. 37-1. 57 (IH, m), 1. 

20 64-1.76 (lH, m), 1. 96-2. 20 (3 H, m), 2. 58 
— 2. 67 (IH, m), 2. 67-2. 76 (IH, m), 2. 90 — 3. 
•0 1 (IH, m) , 4. 2 0-4. 3 0 (IH, m) , 6. 9 7 (IH, 
dd, J = 2. 1, 8. 8 Hz) , 7 . 2 0 (1 H, d , J = 1 . 9 Hz) , 
7. 41 (IH, d, J = 9. OHz), 7. 91 (IH, s), 12. 8 

25 7 (IH, s) . 
nmrn^ 3 1 

5- C {l-iy^^-O'^jVXf^]} ^^i^'S - IH— f^'iJ^y 

MS:m/'z = 2 8 6 (M+ 1 ) 
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14 3 2 

MS:m/'z = 2 7 2 (M+ 1) 

5 mmm 423 <D:^mKm dt^t v\ ^Ti^^-tmmm 433 -iiifeM 436® 

IIJfeM4 3 3 

4-^-^-^-5- [ (1 -p^^^v'Hrf^y 4- 'f/V') ;r=apv'] -1H — 

10 ^V—fV 

MS:m/2 = 24 6 (M+ 1) 
^i£^j4 3 4 

4- p<9^/u-5- C (1 -ZT'n f/nf^y i;?i^-4— f/P) ;5^=^E-v'] -IH — f 

15 MS:m//z = 2 7 4 (M+ 1 ) 
mfeM4 3 5 

5- [ (1 y:7°P tVPtf^y i^i/-4 — I'yl') - 4 - p< 1 H 
— < 

: 1 3 4~1 3 e^C 
20 Iii^^j4 3 6 

5- [ (1 a^^i^^/Hf^y 4 — - 
1 ti-^iy^V—jx^ 

J&Jk : 1 4 0~1 4 3^ 

mmm 4 2 3 ®;^?fe(e:2pc-rffv\ 4jATic:^i-iijfe^4 3 7 --mmm 4 4 0(o^t 
mmm 437 

5— [ (1 -^5^yWT-^^-«>'-4— r^V) - 1 H-^ 

MS:m/'z = 2 4 6 (M+ 1 ) 
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5- C (l->^l3t'y^T^rV^•v-4 — fjv) - l H-^>i5^y— /V' 

M S : m/ z = 2 7 4 (M+ 1 ) 
mMm4 3 9 

5 5- [ (l--f y^nifjUT-^y^>-4—fM ;?h=¥'>'] -IH — f>^y^— 

MS:m/2 = 2 7 4 (M+1) 
^1SM4 4 0 

5- C (1 — n^>'^/^T-^^-«>'-4-<r>'W ^^^^rv-] _iH-^^^^i/ 
10 — 

: 1 3 8 — 1 4 

tmm 4 2 3 (D:*rfe{;ifp cmv\ ijiTK:^-r*»j 4 4 1 ^^mm 4440 

ix) - 4 ^/v- 1 H— Y >'y^/-/^^i^^N•^^:>ffiv^r'^^U7to 

15 Ili&^!l4 4 1 

4- ;»<^>'W— 5- [ (1 -7<^yl'T-^^-«i^-4 — fyv) ^^-drV] - 4-;^5^/l^ 
- 1 H — >r /V 

MS:m/z = 2 6 0 (M+1) 
^ig^J4 4 2 

20 4->«^/^-5- [ (1 -^n tVVT-^-'-?i^-4-^yl') ;^:^rv^] - 4-^9^ 
/V- 1 H— r 

MS:m/z = 2 88 (M+1) 
^Jfe^ll 4 4 3 

5- [ (1 — r tVUT-^/^'>'-4— f/l-) -4-^^/U-lH 
25 — r >'i5^)/'-/^ 

MS:m/z = 2 8 8 (M+ 1 ) 

mmm 444 
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ftt^fe : 126~131'C 

M-^m4 2 3 (^>:^i5teJj:2iCTm\ !^T\^^-tMMM4 4 5~^jife«aj4 4 9<D 
it^m^-^J^l^fCo fefcU, ll»j4 10T#fec i s-4-[ 

1 H (l^^^Z-A^- 5 — f^W) :^=3j-^x]>>:;^ CI^=¥•^^>'T5 i^^iS3|B|-j2:^V>T 

5 '^^L:/fco 
Il1t0>j4 4 5 

cis-N, N-v^7f 5^^V-4- [ (4-p<5^^V-lH--l':x;$^>^— — T 

MS:m/z = 2 7 4 (M+ 1 ) 
10 ||j&0)j4 4 6 

cis-N-{4- [ (4-^^/^-lH-'f i/^J^y— yU-S-'f/U) :2h^'>] 
^ p ^:3r v-yW — N - tVVT 5 > 
MS:m/z = 2 88 (M+ 1 ) 
^M^»|4 4 7 

15 ci s -N — >^^/l^-4- [ (4— pi^^yP-lH— yV-S— <yv) 

MS:in/'2 = 3 0 2 (M+ 1) 
■m^mA 4 8 

ci s -N— ^ y:/a tf/U-4- [ (4-^^^^— 1 H— TiX^j/— /l^- 5 — T 
20 /U) ir^%/l v'^ a^^ri^>'T5 
H;^ : 1 6 6~1 6 S'C 
^JfeM4 4 9 

c i s -N — v'i?' o^i^^^/v— 4 — [ (4-p{^y^— 1 H— >f /V— 5 — 

25 iSfe;^ : 1 5 3 — 1 5 5"t: 
^^4 5 0 

2- [3- (IH — r^^V—?V-^-^,V:^^-^^ tf-<y >?i^- 1 -^yw] m 

^Jfeif!! 3 7 7 -e#ifei 5 - (tr^y v^v-s-^ryu;^-:^?'^) -ih— r^^^v^— 
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Jl^ (4 3 mg, 0. 2 Ommo 1 ) , 2-3— K^i^y— v*!/ (8 4ing, 0. 
4 9mmo 1 ) . ]} ^Ms (7 Omg, 0. 5 Ommo D.N, N-i^;»« 

^yvxjN/i^AT^ K (1ml) (Dm^^^mu-c2 4mmmwi.rzo ^m^xttm 
T?^m) -cJitML, 2- [3- (iH— rv^>^— r/i-;r^^^) 

r^V] ct^y— 7U (17mg, 3 2%) 5Sr#:fco 

MS:m/z = 2 6 1 (M+ 1 ) 

10 f::o fete llJfe^aj 4 2 2 -e^fc 4 -pt ^/V- 5 - (f-^ ]) V'^- 3 — f >'V:^-=¥ 

m^m4 5 1 

2 — {3— [ (4-;^^^i^- lH-^lyi^y—Ji^- ^=3riy] t°^yv? 

15 MS: m/ z = 2 7 6 (M+ 1 ) 

mM0il4 5 0(D:^m\^m\:^xn^\ &sTi^^irMi^m4 5 2 (O-fb-^^jSr-^^ u 

fco ifcfcU. |I»J4 0 4-e#;fc4->(^7l'-5- (t:''<!J i^:x-4— r>'l':^=3f. 
v') -lH-'<:x^>^-/^^i^^^^:^v^T-^J5feLfco 

4 5 2 

20 2-{4- [ (4-7«^/l^- 1 H-^>yi/— fv'V) If^]) 
1 — YyHJi:^'/— /l^ 
M S : m/ z = 2 7 6 (M4- 1 ) 

MMm4 5 0(D:^m^m\:'Xn^\ ^T{-^i-^»J4 5 sco^t^m^^mv 

tLo fcfc Sl»i| 3 7 9 -e#f- 5 - (T-^z-^V- 4 — ( /W^=Sr >') - 1 H — T 
Il*fe^j4 5 3 

2- [4- (lH->ri^^>^— /I— 5-'</V;r^i^) Tif^-^^^-l — f/V] 
/— /V- 

MS:m/2 = 2 7 6 (M+1) 
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yl^- 1 H — f >-$^y-Jl^^m^\^^^^X^^l^fc^ 
Mi^m4 5 4 

5 2-{4- C (4-;?<^/^-lH— O-^J^y— /I'-S — fv'l^) ;^=¥v^] T-^/n'V 
— 1 — 

'H-NMR (DMSO-dg) 8 ; 1. 3 0-1. 6 0 (1 H, m) , 1. 
65— 1. 85 (3 H, m), 1.85-2. 06 (2 H, m), 2.36 

(3H. s) , 2. 62 (2H, t, J = 5. 9 Hz) , 2. 65-2. 77 
10 (IH, m) , 3. 44 (2H, t, J = 6. 4Hz) , 4. 22-4. 42 

(2H, m) , 7. 08 (IH, d, J = 8. 8 Hz) , 7. 27 (IH, d, 
J = 8. 8 Hz) , 7. 99{1H, s), 12. 85(lH, s). 
IIJfeM4 5 5 

5- C U-T-^^A-^^V — f/V-) - 4-^^/1^- IH- 

15 ^ >'^::/—jU<D^^ 

mmm4 2 2Xmt4-yi^y\^- 5- (lf^!;e?i^-3 — {/\^:^^-» -IH 
-^l^yy—ju (9 2mg, 0. 4 0mmol) . W^m (24mg, O. 40 
mmol) , l-a^5^/W-3 - (3' — ^ '^jl^T K y o ;{7/V2j<>?-f' 5 
K-— tfeSfetfe (7 7mg, 0. 4 0mmol) , 1 Vu^ty-<l^y h U T:/ 

20 (54mg, O. 40 mmol) ^ N, N — i?>'5^/V'Jj^yV.AT§ K (1. 5 

ml) (DfSi'^m^ h V :3L^/\yT ^ :y (0. 14ml, 1. Ommol) ^iJU^m. 

m.19 m^m¥ \^tc. mm^^f-ji- do mi) y h/vaiv do mi) (Dm^ 

@b5- [ (1 -T-fe^yVf^y v?:^- 3 -'f/l') ^j-^af-i^'] - 4-;^5^/V-l 
25 H — (8 4mg, 7 6%) ^^ito 

^H-NMR (DMSO-d,) S ; 1. 3 0-1. 5 5 (1 H, m) , 1. 
60-2. 05 (6H, m), 2. 34 (3H, s), 3. 10-4. 46 
(5H. m). 7. 10-7. 20 (IH, m), 7. 29 (IH, t, J = 
7- 9 Hz), 8. OldH, s), 12. 88(1H, s). 
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MMM 4 5 6 

5 5 - [ (l-T-fe^/l-t''-<y v^>'-3— f'/W) ;^=^^>'3 - 1 H— T 

'H-NMR (DMSO-dg) 6 ; 1. 3 0-1. 5 8 ( 1 H, m) , 
1. 58-2. 07 (6 H, m), 2. 34 (3H, s), 3. 13-4. 
52(5H, m), 7. 29(1H, dt, J = 2. 6, 9. GHz), 7. 
22-7. 29 (IH, m) , 7. 39-7. 47 (IH, m), 8. 04 
10 (1 H, s) , 1 2. 9 1 (1 H, s) . 

mmm4 5 5o;fe-?fejj:2pcTffv\ &.ri^^-t^mm4 5 1 (oih-^m^^^x^ 
mmm4 5 7 

15 5 - [ (1 -T-fe^/l-t:'--^y v5>'-4 — T/V-) ^=¥v'] - 4-y^/W-lH- 
iHl^ : 1 6 1~1 6 3*C 

mmw'\4 5 5(^:frjfe{cipc-cm\ iiiT{-^i-ii»j4 5 8(Dit^%^^^\^ 

fCo fcfcU ^ 3 7 9 5 - (T-^^^*^-4 — f/k^^-^^y) - 1 H-^ 

mmm4 s s 

5- [ (l-T-iz^jUT-^y^>-4 — T/V) :?}-=^v^] - IH-^^^yT^jU 
'H-NMR (CDCI3) 6 ; 1. 6 0- 1. 8 0 (3H, m) , 1. 8 
0-2. 40 (7 H, m), 3. 44-3. 87 (3 H, m), 4. 43-4. 
25 56 (1H, m), 7. 02-7. 10(1H, m), 7. 10-7. 22 
(2H, m) , 7. 9 7 (1 H, s) . 

mmm4 5 5<z3:^i*jc2^cTfTV\ e;^T}j:^-r^»j4 5 9(o^t'a-^^^0.v 

fco fcfc 4 0 7 xmc 5 - (Tif t'V - 4 — T i/) -4-^9=- 
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^mm4 5 9 

^H-NMR (DMSO-ds) 6 ; 1. 7 0-2. 10 (lOH, m) , 
5 2. 37 (3H, s), 3. 38-3. 53 (3 H, m), 4. 26-4. 4 
2(1H, m), 7. 07-7. 19(1 H, m), 7.19-7.31(1 
H, m), 8. 00(1H, s), 12. 86(1H, s). 

fttil^s M1km4 1 0-C#fec i s -4-[ (4-;<5=-/l'- 1 H— Ti^^v' 

mmm^ e o 

cis-N-{4- C i4—}^^/V—lH--0^:/—J\y5 — ( Tt^iy^ 

^H-NMR (DMSO-de) 8 ; 1 . 5 0 - 1 . 7 0 ( 6 H. m) , 1. 
15 70-1. 94 (5 H, m), 2. 43(3H, s), 3. 63(1H, s), 
4. 35 (IH, s) , 7. 10 (IH, d, J = 9. 2 Hz) , 7. 27 
(IH, d, J = 8. 8 Hz) , 7. 94 (IH, s) , 8. 00 (1 H, 
s ) , 1 2. 8 5 (1 H, s) . 

mMm4 6 1 

20 5— [ (1 -a:f^7Vfcr-<y s-'T/i') ^i-^-yl - 4- j^'^jV-Wi—^ 

^Jfe^3j4 5 5 5 - C ( 1 -T-fe^>'VT^^U i^V- 3 -^T^V) - 

4-7«^/^- 1 H-'1'>'^>^— /V (5 5. Img, 0. 2 0 2 mm o 1 ) . tK?^ 
-fky ^C7ATy'V5 — !>A (40mg, 1. Immol) . "rh^tKc^^i^ 

25 (2iiii) oia^*8 o't:-e2. 5i^|io«#Lfc« ^^K*^k^b. tK (o. 

0 4ml) , 2li-imA^-r.V^) !?A7Kfi§^?S (0. 08ml) , 7k (0. 12 

5 y 1 5 1 -e^m) r-^fsi 5 - [ ( i -ai5^/n^-< y s?:^- 3 — f/w) ;^ 
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df-c^] _ 4-^^/V-lH->r^^^y'— (14mg, 2 8%) ?r#fCo 
MS:m/z = 2 6 0 (M+ 1) 

fCo fc/cU. ^WJ4 5 6 T-#fc 5 - [ (1 -T-fe^^/Ub'-^y i;?^- 3 — f /V) 

5 - iH — Oi^f^iz—ju^mm^mi/^x^mi^iL. 

MMm4 6 2 

5- [ (1 -nig^/nf^y i;?:^-3 — </w) - IH — 

^H-NMR (DMSO-de) 6 ; 0. 89 (3H, t, J = 7. 2 Hz) , 
1. 26-1. 48 (2 H, m), 1. 62-1. 72 (1H, m), 1. 8 
10 4-2. 05 (3 H, m), 2. 27(2H, q, J = 4. 2Hz), 2. 3 
3 (3H, s), 2. 50-2. 60 (IH. m), 2. 78-2. 87 (1 

H, m), 4. 00-4. 10 (IH, m). 7. 08 (IH, d, J = 8. 
8Hz) , 7. 23 (IH, d, J = 9. OHz) , 7. 96 (1 H, s) , 
12. 8 3 (1 H, s) . 

15 mMm4 6 1 ©;^i&»c:fiDTfTV\ &sTic^-rMlS^M4 6 3 o-fb-a-^Sr-^^U 

y^io fc^u. mMm4 5 7-cmti5- c (i-r-t^/ni'^y i^i/-4->r>'v) 

- 4-7*^/1— 1 H—r:x^^^y—>'^^J!l3N-^^:^v^-C'a•^uyho 
^Jfe^ij 4 6 3 

5- C (1 -3z^yH:f-<y v?^-4 — fyv) - 4— pt^yl^-lH— f 

20 I^^V^JV 

^H-NMR (DMSO-de) 5 ; 0. 9 8 (3H, t, J = 7. 1 Hz) , 

I. 56-1. 70 (2H, m), 1. 81-1. 92 (2H, m), 2. 0 
3 — 2. 16 (2H, m), 2. 30 (2H, q, J = 4. 2 Hz) , 2. 3 
9 (3H, s), 2. 62-2. 72 (2H, m), 4. 08-4. 18 (l 

25 H, m) , 7. 1 1 (1 H, d, J = 8. 8 Hz) , 7. 2 7 (IH, d, J 
= 9. 2 Hz) , 8. OOCIH, s), 12. 86(1H, s). 

mmm4 6 l<^:^fe{C2pDTm\ 4JATfC;^-t-|l»J4 6 4(Dit^m^^^\^ 
fco yt/cL. ^Wi|4 5 8-C#7t5- [ (l-T±'^Jl^T-^y^l^-4~^M :t 
- IH— r>'^$^y-/^^il^^;lffiv^T-^^Lf^:o 
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mmm4: e 4 

5- [ il-:^'^/UT-^y<ly-4 — T/V) - IH — fl^d^y—jU 

M S : mX z = 2 6 0 (M+ 1 ) 

lliiM4 6 5 

5- [ (l-=i^^jUT-^y<l^-4 — (/V) :t=3piX] - 4-7t5^>'V- 1 H--0' 

10 ^H-NMR (DMSO-de) 6; 0. 96 (3H, t, J = 7. 1 Hz) , 
1. 40-1. 57 (1H, m), 1. 68-1. 85 (3 H, m), 1.8 
5-2. 04 (2H, m), 2. 36 (3H, s), 2. 40-2. 68 (4 
H, m), 4. 34-4. 41 (IH, m), 7. 08 (IH, d, J = 9. 
IHz) , 7. 2 7 (IH, d, J = 9. 5Hz) . 7. 9 9 ( 1 H, s) , 

15 1 2 . 8 5 ( 1 H, s ) . 

MMm4 6 1 <^^?fet;:2iDTm\ &LTiz.^'rmmm4 e 6(Dit^i^^^^i. 

Ito fd^cU mfe^j4 6 0-e#fccis -N-{4- [ (4 ^/V- 1 H-'Y 
20 IIJfeM4 6 6 

ci s -N-3^^/l'-4- [ (4-p«^/V-lH — O'^y— ^'VS-^/U) 

MS:m/'z = 274 (M+l) 
MMm4 6 7 

25 4-;»« h^^i^- 1 H-'l'>'^y-yl'-5— f/W 7< htD-g-fife 

(a) 2—:f^ h^i^—l — (;^ h=^rv'p« h=^-» - 4 -= h n^i^-^i^tD-g^^ 
2— ^ h=^->-4-^ hD7in/— /U' (1 . Og, 5. 9 1 mmo 1 ) «C>>?i5' 
(2 0ml) mmz.. O'CJC-CN, N->^^ y:7'ci fyV^5^/VT5:^ 
(1. 2 4 ml, 7. 0 9mmol), a a p< ^ :^-i>/;?< =^/lx3i-x>'^ ( 0 . 4 
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9 4ml, 6. 5 Ommo 1 ) ^ :^'fk7' h7^5^.»VTV^— (2 1 Smg, 
0. 5 9 1mm o 1) imm^Mmcm^Lito 1 5^F^#. 7jc (5 0 

ml) {c:#b^5^cr^;^^y^A (5 0ml X 2) -e^ftfij ^mm^M7\<mm^^^- 

(p« h=¥i^;?< - 4 b n^^^-^^- (i. 2 6g, 10 0%) Sr#}t„ 

(b) N-[3-^ h:3eiy-4- b=3r'>7« h=3f-» 7=.^=/W]-2, 2--:? 

2-;?< h^at^iX- 1 - h^^y^ h^iX) -4-— hci-^^'-^i^ (1. 2g, 
10 5. 6 3mmo 1) (Dm^=^'^^l- (3 0ml) ^jatdT 1 0 %- P d / 

C (I20mg) ^*Px.7K^#ffl^TlJ: bfco 30:$>^. ir^'f 

mmmmv±. m^ibtircnm(Dmwt=^^^i^ oomi) mm\^. o'^i:ixifVi^ 

> (0. 546mK 6. 7 5 mml) ^ ^^tl:°^<ti ^ (o. 7 6 3ml, 6. 
1 9mmo 1) 5rJflX.. ^?g.{C#tl.Ufc„ 1 SBtf^m Kf£:^l^tC|&fP^®g7K^ 
15 !>i^7K^?g?^iDx.. wtt^zk (10 0ml) \z.^vmm=^^^l^ (5 0ml 

yV'-C^ttl) T*m^b. N-[3-p« hdrv'-4- (;>« f^v-T^ h^V) :7cii=:/W'] 
-2, 2-e^^^yH7"ax-?:/T$ K (1. 4 8g. 9 8%) ^^tCo 
20 (c) N-[3-p( h=^i^-4- (^ h^v^) -2-^^>'W7.n:=/V] 

-2, 2-i;=;?«^/^^«3^-?VT5 m-^fife 

N-[3-^ h=¥^'-4- (7< h^'>7< h=¥i^) 7ni:=^yV]-2, 2-5/^5^>'^ 
>^CJy?>'T$ K(500mg, 1. 8 7 mm o 1 ) (DT h^t Kn7^>' (1 0 
ml) -15°CtCTl. 5 9M-n-P^^yH; (2. 9 4ml, 4. 

25 6 8mmol) Sr?ST 0°C-^T-#J>«r IC^taUfCc 2B#ra=^> 3!>^kP<^>'l' 
(0. 17 5ml, 2. 8 1 mm o 1) (07" t Fn:7^V (0. 5ml) ^ 

?KSr?^Tu immm^mz^m.vtco i4B^ra^. Rut^mmt^Tk (so mi) 

{-^ (3 0mlx3) -c^ttjb. ^mM^Myk^m-^ ^^iy^ J^x 
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^- ('-•^■^^>'//S^m^5^/^•C^W) T-»S!iU N-[3-p< 
(4 2 4mg, 8 1%) 

(d) 4-[ (2, 2-5^^5^/^>^C2x-sV-l'>'W T5/]-2-> h=¥5^-3- 

N— [3-p« h=ari^-4- N^E^i^pt h:3fi/) - 2 -p< ^/V:7 rc=yl^] - 2 , 
2-v^^^/V^C2>^^i^T5 K (3 0 Omg, 1. 0 7 mm o 1 ) <Dp< ^J' 7 -/V 
(3ml) ^{C, ^ja{C:feV^i:6N-i^Sfe7k)^?K (0. 3 5 5ml, 2. 13 
mmo 1) ^myx^l^. 1 SNfM^. SJf£:^?ftSr7K (3 0ml) tJl^U B^®&^ 
10 (3 0mlX2) i^ae:3^^/l'»Sria?B:^ife7K-^tJ6#^. ^SItKAjKIS 

'^^^'>"J^iN7?|S;jBIU;fc„ itLtr^te»ISU#fetbfc?l»otf y i^^- (3ml) 

0'Cl3:-C^a'^:^>'^7iN:iiyV^ci y K (0. 0 9 1ml, 1. 17 
mmo 1) ^;OP;t. 6 0'Clc;l!jqiauyto 2. S^W^. ^^&^?RiSr^JE^9|jiiibT 
#6tl.fcajS!E^7K (5 0ml) g^ggai^/> (3 0mlX2) T?f6t±i 

/P:«7^A^ n-v (-vdfihv/'S^^^L^/UTf^ttj) -t?3|tMU. 4- 

[ (2, 2-i^^^/V:7°a^-NV'</^) TS: y]- 2-^ h^^E^iX- 3-7^^/1^70.^ 
/U ^ J? :x;;^/U*^- h (338mg, 100%) S:#fc„ 

(e) 4- (T-fe5^/VT$y) -2-p< h=¥iy-3-;><^/l'7rc— /V pi^J^:/ 
20 ;^/UJj^^— h®-^^ 

4-[ (2, a-v^^^/VT'a^^y-l'/V) T$y]-2-^ h=3S^iX- 3-7«^/V 
7j^— /W ^ ^>;^/^/i^;^— h (2 2 3mg, 0. 7 0 7mmol) (Dn—zf^ 
y-/!^ (2 ml) ^J^fC. ^jaiCT 2 0 %-?5^^7K^ (4 ml) ^^^KTU 10 

ccic^jau^feio i4^rra^. m.^<m^^yf, (5 0mi) t^i^u TKgfe^b-^hy 

25 !J'^7k^?i^-CpH= 1 1 <!: Lfco m^0^3i5^/V (5 0mlX3) "CitettlL. 

^^^/v- (5ml) ^^ateiT f y (o. oesmi, o. 848 

mmo 1) , ^S^tKB^H (0. 073ml, 0. 77 8 mmo 1) ^J!jPx.s 6 OX: 
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m tfi^M. 4- (T-fe^^/l^T^y) -2-7^ 3- P< 9^/1^7 cc^/U- p« 

^:/;?;/P7Jn^>- h (154mg, 79%) ^#fCo 

(f) 1 -T-fe5^/W-4-;;< b:^!^'^- 1 H — fi<'y>'-yV-5 — T/V 
5 ^yVJjN^- hO-g-^ 

^- h (15 0mg, 0. 5 4 9 mm o 1 ) ©g^^Ji'^^.'U ( 1 . 5 ml) 

( 1 5 5 ?1, 1 . 6 5 mm o 1 ) . ^W:,^ V ^ -f^fVT — 
(8. 8mg, 0. 02 7 4mmo 1) , ^^tl'^)^hs (lOSmg, 1. 
10 10 mm o 1 ) . MJB^-r VT^yl'CO. 096ml, 0. 274 mm o 1 ) Sr 
:fiP;t;feo Sl^ffi^. ffif^^-ryr^/V' (0. 0 3 7ml, 0. 713mmol) 
^ii*nU;feo MIj:2NfM^. ;4c (2 0ml) fci^US^^^i^/^ (2 0mlx2) 

7sA/-^^—Y (llOmg, 7 0%) ^Sr#:fe:o 

(g) 4-^ h^i/- 1 H— I'i^yy'— /W- 5 — T/l' h<D 

20 ^— h (lOOmg, 0. 35 2mmo 1 ) <DT t Kn^^i^ (1 . 0 

ml) . (1. 0ml) mm^. ^mcx 2M-7kmtv j>^7k^m 

(0. 352ml, 0. 704 mm o 1 ) ^rlJD^it^ 1 f^m^. 7k ( 1 0 ml) 

(c^ug^m^^vv (2 0ml X 2) ^mm^M7}^mt-^i^^-tyr^M,x-m. 

-5 — :f-^l^:^jViii^-Y (8 0mg, 9 4%) Sr#;/to 
W.^ : 130~131'C 
Slife^J 4 6 8 
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##^J4t?#lfclH— f :xyy-/W-5-:^-/V (1. 60g, 0. 0119 
mol) <D7^ t Kn^^^- (5 0ml) ^^{C, MWCXN-^ u u 
^^K (1. 5 9g, 0. 0119inol) ^JOX-fCo 1 B^^l^x 4 O'CJ^^MU 

w.\^2mmn. 5o^ti.iiLo s^ram^ s^s^^;!K (loomi) tc^u 

5 g^^3i^/i. (1 OOmlXS) -C*6tiiU;/to ^mm^MT^mWt-^ J'^'V 

(---^ihi^/g^^m^/l.-C'i^tt}) -e^t®} L 4 - i^ u n - 1 H — f :xi5^>'-/p— 5 
(1. 7 3 6 5g, 8 6%) ^#7t„ 
^H-NMR (DMSO-de) 6 .7. 09 ( 1 H, d, J = 8. 8Hz) , 
10 7. 3 3 (IH, d, J = 8. 8Hz) , 7. 90 (IH, s) , 9. 71 (l 
H, s)xl3. 10 (IH, s). 
SIJfeM4 6 9 

4 - 7< h ^i^- 1 H— < ^'yv-yw- 5 — ;r-/v<^'a'^ 

(a) 4— p< h:¥i^-lH-^V:J^>^— yl'-S-^/U 2 h n^i^-^ V;:^ 
15 /I'Jff^- htD-^fife 

mmm4 e 7<^^>b^^^c:2|6C-CSJ^?SrfT:^i^V^'g>^bfe„ fc^cU. II»J4 6 7 

(c) -T^-g-^LfcN-CS hdp>>_4_ (p< H:3r>'7' h=¥>') -2-?i^/U 

(b) 4-p<h^v^-lH — f^-iJ^i^— yl'-5-;*--/KD'^fife 

20 4-;'< h:^'>- 1 H-'f 5— >r>'^ 2-:^ ^^^^^-^:/;^/^/|^^ 

— h (4 0mg, 0. llSmmol) ON, N-$^;?<^/U2j>/l^AT? K (1 
m 1 ) 0*C{e:T^i^irfX[>A (4 5mg, 0. 13 7mmol) , 

•7^J-;V (2 4nil, 0. 2 2 9 mm o 1 ) 5r^JB;tfCo 3 0^^. SJ^^^^Sr 
(2 0ml) Kl^U g^fign^^yv- (2 0m IX 2) t»t4Wb^„ WSIS^MtK 

iJ^n-^ h^^7>f- (-^:¥i^v/'g^ii:3^^/^-et§m) -e»$!iL4-^ ^=3E.->- 1 

H— r^^yy-yi— S-:;^--/^ (1 9mg, 10 0%) ^#fc„ 

^H-NMR (DMSO-da) S ; 3 . 9 7 (3H, s) , 6. 9 5 ( 1 H, 

d, J = 8. 7Hz), 7. 00 (IH, d, J = 8. 7Hz), 8. 01 (1 
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H, s), 8. 57 (IH, s), 12. 81 (IH, s). 

5 ^mm4 7o 

trans-3 — [ (4-^^cin-l H—^ 5 — < it^'^Y^-^ 

: 142-144^: 

^»J4 7 o©::^fei;if>c-cs^&^fTJ^ev>. iJ>lTl-^-ril»j4 7 i co-fb-^j^ 

10 Sr-^^UTto fcfcU Slite^J4 6 8-e-a'^Lfc4-^t3ci- IH— Y:^^$^>^-yU 

- 5 

•^WmA. 7 1 

c i s — 3-[ (4-i^aa-lH-^^yy-/^— S-'f/P) ;^drv^] ->>5' cr^ 

15 ^H-NMR (DMSO-dg) 6;0. 92(1H, m), 1. 17 (IH, 
m) , 1. 2 3 (2H, m) , 1. 7 0 ( 2 H. m) , 1. 9 6 ( 1 H, m) , 
2. 10 (IH, m) , 2. 5 3 ( 1 H, m) , 4. 16 ( 1 H, m) , 7. 3 
0 (IH, d, J = 9. OHz) , 7. 45 (IH, d, J=9. OHz) , 8. 
0 1 (1 H, s) . 

20 mmm 470 <D:^mz.m cxsjiSSrtTJ'i v\ ^jJiTtc^-riufe^j 472 (Di^^e^ 

Sr-g-^Ufco fcfcb. IIJfe^J4 6 8 -e-S-^b^fc 4-^1313 -lH—r>'jj!' 

- 5 —:^-J^^W^\^m^^f:Lo 

m^rn 4 7 2 

trans-4-[ (4-^an-lH — O -^^ V - 5 - ^ JV) 
26 P^^1^:^T5> 

^H-NMR (DMSO-de) 5:1. 13 (2H, m) , 1. 42 (2H, 

m) , 1. 7 5 (2H, m) , 1. 9 8 ( 2 H, m) , 2. 6 2 (IH, m) , 

4. 17 (IH, m), 7. 30 (IH, d, J = 9. OHz), 7. 44 (l 
H, dd, J = 0. 8, 9. OHz), 8. 01 ( 1 H, d, J = 0. 8Hz). 
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^Jfe0»j4 7 3 

(a) 4-^h:3f->-3- (hV7J^:t^^^J^) T^^Vl^CD^^ 
2-7< h=¥i^-5--bo^i^)/hy pr^V:r7-r K (5. 08g, 23. 0 
5 mmo 1 ) (D^^y—Jl^ (200ml) m^LlZ.! 0%P d-C (5 0%it7k^, 
2 5 0 m g ) S-J^ilP M&-V^m<D:i<im^m^T 3 . 5 ^|13{!^ffl8l*^ Lfc„ ± 
^-f b^igbfc^. mSEillt^SbT. 4-7«b=^'>-3- (h!;7/V;e-t3^5=- 
7P) T— y^' (4. 6 7g, 10 0%) ^#yho 
MS:m/'z = 19 2 (M+ 1 ) 
10 (b) N- [4-;>? h:^'>-3- ( h y 7/^:^0 ^ 5^/1^) :7ai— /P] -2, 2 

4-^f=¥v'-3- ( h y :77V::d-ci^5^yl^) T— y>' (4. 29g, 22. 4 
mmo I) (D-J^TJ^^dfly {AS. 0 m 1 ) ^^^^^ h y ^^/PT $ ;y ( 6 . 2 
4inl, 4 4. Smmol) Sr^lU i^Yli bfx<n^/U (2. 8 4 

15 g, 23. Smmo 1) $rO~5'1C-C?»TU:^„ Lri ^W^fi 

»#b:t„ 5 h y !5'A7K^^fti:g^^^^/^^?:0•ggU. 5 % 

^j^-egfei^^s MTK^^^^hy e^AT*|l;^ilu. ^ii. MjESDSIbTN- [4- 
yh^-:/-3- ( h y ^yl^^P^^/V) —2, 2 -i>>=3^y^7°ay■«>' 

T $ K ( 6 . 1 6 g , 10 0%) ?lr#:/to 

20 'H-NMR (CDC 1 3) 6 ; 1.3 2 9 H, s) , 3.8 9 (3H, 
s), 6. 96 (IH, d, J=8. 9Hz), 7. 31 (IH. br 
s), 7. 63 (IH. d, J=2. 8Hz), 7. 76 (IH, dd, J= 
2. 8, 8. 9H z) . 

(c) N- [4-7« h=5rv'-2-p{^/l'-3- ( N y :7y^:^cr^ 5^/1^) 
25 yv] - 2 , 2 - f^/l^:/ n ^ K<Z)-&Bfe 

N- [4— 7« h=¥v — 3- ( h y 7yl';*-ctp<5^yV) r/^i^v^v] -2, 2-i^;^ 
'^^/PT^'ny^VT 5 K (5. 9 0 g, 2 1. 4 mmo 1) cDt^ h^b Kn^^iX 
(7 0. 0ml) ^?eE<Sr-l 0— 1 5'Cie:?«&iP^, 1. 5 7 M ^ jV-^ jV-zf 
^v'vy / (3 3. 5ml, 52. Smmo U SrrtfflOt; 
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3ml, 24. 6mmo 1) ^ 1 S^mxmTVt^o ^^i^- 5'^0°Ci^X^m. 

b T 1 . 5 mm^umn l ±o 7k t m^^^jx^x^^mmm ^ 5 % 

(6. 2 3g) <lr#fCo :<7yyP:«;7A^n-^ hi5^^7^— (^^^ri^i^/'i^ 

yrafcvuoi— 7=-/i'= 1/1 T-^m) -e^t^ib. n- [4-^ h=ap^y-2- 

^^/V-3- ( H y :7/^;^r3^^7W) :73i=/l'] -2, 2 - v't* 5^/V:7°ny^^T 
5 K ( 3 . 2 0 g , 5 0%) ^#fCo 
10 ^H-NMR (CDCI3) « ; 1. 3 5 (9H, s) , 2. 3 1 (3H, 
q, J=2. 9H2) , 3. 86 (3H, s) , 6. 87 ( 1 H, d, J= 9 . 
OHz) , 7. 08 (IH. br s) , 7. 57 (IH, d, J= 9 . 0 
Hz). 

(d) A-:^ V^iy-2-^=^jV-3— ( h y ^yV'^^n ^yl^) T— y^'O-^ 
15 ^ 

N- [4-^ h:^ri>'-2-p«^/V-3- ( h y ^ ^^l/) -7 :,^=.M - 

2, 2-v?pt^^b:7't3y-?VT$ K (3. 15g, 10. 9mmol) ^7KM^k;{7 
y^i^AO. 20g, 57. 1 mmo 1 ) ^m^i^^-i/y (31. 0 

m 1 ) 4^ X'4i^ 1 6 0 "C^ LT 2 0 ^HS^Jfeta^^^ b^o SJEr^^S^:^ t ^ 

20 nn7i>7i.A-e5>@a*4mu ^1II^S^lN^m7K^^l^-e7KtB^6mu. ;:i<D7K1=Btr2 

b-C4-p< h^iX-2-p<^/'P- 3- ( h y 77V::e-np<g^/V) T— y>- (1. 1 
0 g , 4 9%) ^#/Co 
25 'H-NMR (CDCI3) 6 ; 2. 2 5 (3H, q, J=2. 4H2) , 

3. 79 (3H, s) , 6. 76 (IH, d, J= 8 . 8Hz) , 6. 82 
(IH, d, J=8. 8 Hz) . 

(e) 1 -T-fe^^w- 5-p< h:3f.^:^_4_ (by 7yv;^-0 7t5^/v) - 1 H— T 
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4-^ h=^v^-2-^^^V-3- (h y 7/^:^-13 ^^yV) T^^Vl^ (5 13 
mg, 2. 5 Ommo 1) <^i^^::n^/V (3. 0 m 1 ) MeidMTkg^^ ( 3 7 7 
/zl, 4. OOmmol) <^^?&-e?^T b^t, H-fbLfc^JcSc^S^f-il^^^/l- (4. 
5 ml) ^;!jq;t, ^^iC6 5 X^^ T*#m LT 1 5 ^KiiftmBI^ L:fco U^S 
5 JES^ft^^m*-e?&^^. tlTki^^ (7 0 8/i 1, 7. 5 Ommo 1) . 7" h^:^ 
^^VTV^:::^!>iN:/n5 K (4 0. 3mg, 0. 1 2 5 mm o 1 ) , S^^jii; U »^ 
A (4 91mg, 5. 0 Ommo 1) , MM^-Y V^V^^/V (4 3 7/i 1 , 3. 
2 5mmo 1) ?rJi|I{;:^ta-r*Dx:^ iC6 5X:^X-^iE.l^X Gmm^mm^l^ 

10 :^cfilEife-^iJ^^i^'>A-^fei|lU •SiS, m&mm\^xm±^i\^ CSOOmg) 

-lH-^>^y—/u (4 9 6mg, 7 7%) ^#fCo 
»H-NMR (CDCI3) 6 ; 2. 7 9 (3H, s) , 4. 00 3 H, 
15 s) , 7. 33 (IH. d, J=9. 2Hz) , 8. 24 (1 H, m) , 
8. 63 (IH, d, J=9. 2Hz) . 

(f) 5-^b^i^-4- ( MJ 771^:^12 p<^/y) -IH — r V^y— /l^cD-g- 

1 -T-fe5^>'l'- 5-p< b^>'-4- ( h y 7yW;*-a>^yU) -IH — ( l^^i/ 
20 —^'l^ (493mg, 1. 91 mm o 1 ) (D;^ ^ / — 7^ (3. 8ml) kThv^^ 
(3. 8ml) <Z)iS-a-^?^l-6N-7km'fb-^-b y e^ixTK^flSE (3. 8 
ml, 23 mm o 1 ) ^mUXmT ^ icmm.X 5 Wmm^W:^ b^to 
b]fcSJ^?^^(Cl 2N-:^S&7K^?^ (1. 5ml) t 1 NJ^ifeK^?^ (i^ 2 m 1 ) 

^m^!>i«Tb-cpH8~9{j:u ^wmm^m&m^L^o ±ctL&€.itmm^ 

25 7K-C%fRbT5ig. 7k^5feL. i^JElfe*SlL-r5-^ h:¥^X-4- (hy77^;rnp{ 
- 1 H-^ l^Vy^—jl^ (400mg, 97%) ^^ft„ 
^H-NMR (CDCI3) 5; 3. 98 (3H, s), 7. 27 (1 H, 
d, J=9. OHz), 7. 67 (IH. d. J=9. OHz), 8. 20 
(IH, m) . 
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^WJ4 7 4 

^ife^?!l4 7 3T?#^5-^ h^i^-4- ( Mi :7>rv:;^-n^^/U) -iH-^Ti^ 
i5^>^— /V ( 3 9 5 m g , 1. 8 3mmo 1 ) nn^^V (5. Om 1 ) M 

5 ?S^;^^-3 0' 4 0'CJCi^SJ#, IMHrir^blS^^/i^^nP'pfi?:/^?^ 

(3. 84ml, 3. 84mmol) ^ 5^W-Ctg&TUfeo - 3 0 

im. 7XzK(^aA bfc^, 5 % M;^^^ h y !i'i^7j<^T- p H 5 ~ 6 \zm& 

^uv^jl^J^^i^^^i^S-^i ( hi; 7/V;^-i3 7< -IH— f 

^iJ^V'— 71^;^ i^^a^j^^i ( 2 8 0 m g ) g^^^^/U*B;{l^6> 4 - ( h y >^ 

^ ^/u) — 1 H--f 5 — yi'pf ^'©fj.^ij^ic^ (14 5 

mg) Sr#fci„ =^^^iyy n n /Jc/l^J^// 

15 g^®^3i^/^=4/lT-^{±i) T-*S#U 4- ( h y 7/V;^a ^ 'f-yw) - i h— T 
i^^J^y— yW- 5-^— (9 5mg, 2 6%) ^#yt„ 

^H-NMR (DMSO-dg) 6 ; 7. 12 ( 1 H, d, J= 8 . 8Hz) , 

7. 66 (IH, d,J=8. 8Hz). 7. 91 (IH, m), 10, 
23 (IH, s) , 13. 25 (IH, br s) . 

20 m^m 4 0 7 (o:^mz.m cT^<sr^T5fev\ ^^Ti-^-rnis^j 475 (Dit^m 

Sr-a^J^bfco fcfcL|life^f!l4 7 4-e#fc4- ( h y ^ ^/U) _ i h-'T 

IIWJ4 7 5 

5- (T-^^■?>'-4--r/^;^^=^-» -4- (hy :7/v^p^^/v) -ih — 
25 ti^)/— /I^ 

'H-NMR (CDC I3) 6;1. 57-1. 70 (1 H, m), 1.85 
-2. 20 (5H, m) , 2. 86-3. 12 (4H, m) , 4. 72 
(IH, m) , 7. 1 9 (IH, d, J= 9 . IHz) , 7. 61 ( 1 H, 
d. J=9. IHz), 8. 16 (IH, m). 



wo 02/100833 PCT/JP02/0S609 

210 

^Mm4 7 6 

^ffi7k^#laMT^ Hife^Rl 3 5 2 5 - (2 -— h a:7rny :3f-v') -IH 
— f :^^>^«-/U (5 6. 7mg, 0. 22 2mmol) (^g^lft^i^^/^ ( 3 m 1 ) 
5 ir^i^y-zP (3ml) (^^-a-^^gESr^jfifClT 1 . SNFraiii^Llfco ^tL^^oS 

(34. 5 m g , 69%) ^#fc„ 
M S : m/" z = 2 2 6 (M+ 1 ) 
I^M4 7 7 

10 N— [2- (1 H— f V^>'— v^l/- 5 — r/V;rdrV) :73i=/ix] T-fehT5 

^J(S^4 7 6-C#fc2 - (1 H— t'^'iJ^y'— yv— 5 — I'/l'^j-drix) T^U^ 
(3 4mg, 0. 1 5 Immo I) (D\^V i^:^ (Iml) mW^K. Mm.KXM 

T^mwt (0. 0 4ml) ^;bp;tx^. ;inSr^jfi(;i-c 2 ^W8l#L5t„ ^;S?R^o 

mm^VX^^tbti^it^^ T^h^fcKn^^V (1ml) <!:^>?y— dm 

1 ) t (om^mm^i^. 1 N-7xm^k^ h y ^M^7i<.mm ( i m d ^t^pxl. 

-i/*/U:*;^3»^o-^ h^7:7-f — (^^nnjfcyVA/^ /V) X'S^mT^ t\C 

J;<9. N- [2- (IH — (>'i^y^—jU-5—^/U:^^iy) zr aL=.jV\ T-b hT 
5 K ( 3 2 m g , 7 9%) ^^ti, 

^H-NMR (DMSO-de) 5; 2. 05 (3H, s), 6. 70- 

25 6. 7 9 (IH, m) , 6. 95-7. 10 (3H, m) . 7. 12 ( 1 H, 

dd, J = 2. 0. 9. OHz) , 7. 32 ( 1 H, d, J = 2. OHz) , 

7. 57 (IH, d, J = 9. OHz) , 7. 9 5-8. 0 5 (2H, m) , 
9. 49 (IH, s) , 13. 09 (IH, br s) . 

mmm4 i s 



wo 02/100833 PCT/JP02/05609 

211 

2- (IH — f>'^y— ^V-S — </V:i-^iy) ^>:/3L^h<D^^ 

fife 

5-7^W;ra-2-— ha h/VocV (1. Og, 6. 4 5mmol) t-^V 'f- 
5 yV^pf^/W^^T^yV (1. 18g, 7. 7 4mmo 1 ) <ON, N-i^p< ^/V^t/V 
i»T$ K (8ml) ^^fc. ^J>. il. 1 6 g. 8. 3 9 mm o 1) 

(3-p«^/l^-4-= hn^jiy'^v') ^^'i/ji— h (1. 88g, 85%) <Sr 

'H-NMR (CDCI3) 6 ; 2. 5 9 (3 H, s) , 3. 7 8 (3H, 
s), 6. 70-6. 82 (2H, m), 7. 12 (IH, dd, J = ll, 
15 8. OHz), 7. 35 (IH, ddd, J = l. 1, 7. 5, 7. 5Hz), 
7. 56 — 7. 65 (IH, m), 8. 02 (IH, dd, J = l. 3, 7. 
5Hz) , 8. 05 (IH, d, J = 8. OHz) . 

(b) ^^/V 2- (4-T5:y-3-^^yV7in/:3^v') ^V^/m— h<^^ 
fife 

20 ?g'jBE7K^#ffl:^T> ^^/i^ 2- (3-p«5^y^-4-= hci7^/=arxX) 

h (1. 85g, 6. 44 mm o 1 ) (O^Wt^^/l' (15ml) t p« ^ / 

(8ml) <Dmi^m^^mm^x5t^mW:W\.±o r:i^<sr^iiLyt^, :5m 

^m^l^. 2- (4 y - 3 -p<^/v7a.y :arv^) h 

( 1 . 5 2 g , 9 2%) ^#fCo 
25 'H-NMR (CDC 1 3) 6 ; 2. 1 6 (3H, s) . 3.8 7 (3H, 
s), 6. 65-6. 82 (3H, m), 6. 85 (IH, dd, J = l. 
1, 8. 4Hz) , 7. 06 (IH, dd, J = l. 1, 7. 7Hz) , 7. 
30-7. 40 (IH, m), 7. 85 (IH, dd, J = l. 7, 7. 7 
Hz) . 
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(c) 2- (IH — {^^■^V—)V-^->(;V't^-y) 

Tf'f-jv 2- (4-T5:y-3-p^^y^:7aiy^v') ^^y'o:— h (500 
mg, 1. 9 4mmoi) SttK (5. 7ml) tJ:!^?®^-^, CCtJi-cfllia 
5 m (1. 0ml) . T>'^:=^!>i^ "rV^yfV^xx^V-Y (6 9 3mg) SriO 
:t^o i<Oi!g»^i3e{;iM«S^^h y iJ'ATfclg^ (134mg/'lml) 4:?BTU:fc„ 

m 1) tC^^L, ^?a{c:-Cg^^;{7y !>A (3 8 1 mg, 3. 8 8mmol) 
10 S-^i^^l^^— 6 (15mg) SriPx.;^^. 2^|ia8K<^L:/to ^ 

(.^nxH^jX'j^/:^^ {n-c^SSiL-, pt^^yv 2- (IH — f 

ViJ^^/— /^-5 — (15 7mg, 2XS3 0%) ^# 

15 

^H-NMR (CDCI3) 6; 3. 85 ( 3 H, s), 6. 92 ( 1 H, 
dd, J = l. 0, 8. 3Hz), 7. 12-7. 28 (3H, m), 7. 
4 0-7. 5 2 (2H, m) , 7. 92 ( 1 H, dd, J = l. 8, 7. 9 
Hz), 8. 00 (IH, s). 
20 %m'S\A 7 9 

2- (IH — (^^^V—?V-^-y()V^^^/) ^SWifeO-a-^ 

l^itM4 7 8-e-^^Lfc^5=-/l' 2- (IH — O'^V—JV-^ — i ;Vi!r^ 
~» -^vyoL— h (960mg, 3. 5 8 mm o 1 ) h^t:KD:7^>' (l 

0ml) /i^ (5ml) iJi^A?^-^. w^^^^:^^i.^^:-clN-7K^^'^^i:^^ 

25 y^^A7K^?0c (7ml) ^^lPxL;fe:#^^:^ 6 0*1Cl?:T4 05>Ma#bfCo 

ClHSrO'ClciJ^^L. 2N-ifeife7K<Sr*D;^:TpH4arU B^^^^^/Wii-C^Atti U 

2 - ( 1 H — f ^'^/iZ-zV- 5 ( 7 9 0 m g , 8 6%) 



wo 02/100833 PCT/JP02/05609 

213 

MS :m/z = 2 5 5 (M+ 1) 

mMm4 8 0 

2- (1 H— r ^^y"— yu- 5 — -N— < yy^^yP^i^XT^ 

5 rnmm 479 T?-^^ 2 - (1 H — C l^^y^—zu- 5 — ^ y^;^-:2lrv^) 

®?(80. 6mg, 0. 31 7mmo 1 ) yzf^J^^T^^ (3 0 1 mg, 0. 
4 1 2mmo 1) SrN, N--:^^ ^/UtJs/VAT $ K (2ml) tCj^j|?$-&. ;i 
nK^m.\^Xi^?i^/l'T^>Mm^ (7 2. 5mg, 0. SSOmmol) , t 
Kci:3^^>^i^y h y TV— (4 7. Img, 0. 349mmol), hV^'^ 
10 yUT5:/ (O. OQml, 0. 6 34mmol) ^M'^itM.. 2. S^r^m^^U 

K (4 7 m g , 4 8%) ^n^mw^t x^xm^o 

15 'H-NMR (DMSO-de) 6; O. 8 0 (6H, d, J = 6. 8Hz), 
1. 60-1. 80 (IH, m), 3. 06 (2H, t, J = 6. 3Hz), 

6. 79 (IH. d, J = 8. 3Hz) , 7. 10-7. 30 (2H. m) , 

7. 30-7. 45 (2H, m), 7. 50-7, 70 (2H, m), 8. 
02 (IH, s) , 8. 22 (IH, br s) , 13. 1 ( 1 H, br 

20 s) . 

nMmA 8 1 

2— (IH— f yV-5-^'yl';^-^i/) — N, N — v'pt^yU-^VXT? K 

(^)#^ 

^M^J 4 7 9 T-a-^ bfc 2 - ( 1 H— < :^;5^>^-yb- 5 — f /V;f=^ v-) 
25 ^(80. Smg. 0. 3 18mmmol) t i^^T^ $ Vl^^ife (3 3. 

7mg, 0. 413mmol) ^N, N — v?p< =9^yU/J>/VJ»T 5 K (2ml) 
^M^"^. -ntC^jfi{CT.l-^^/V-3- (3' ->?^^/VT^y tVi-) 
;(7yV4^'v5-< 5 K • — i^^J^ (7 2. Smg, 0. 3 8 0 mm o 1 ) , t Kn ^^fy 
^i^y MJT>^— (4 7. Img, 0. 3 4 9 mm o 1 ) v h V =^'^Jl^T ^ :y 
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(0. 13ml, 0. 9 54nimol) Sr*D;t7t#. 2. S^Wa^blfco Kit- 

(iH — o^yy-zv-s — </V:t^-y) -N, N-i;5^^/V-<:/Xr 5: K (5 
5 Img, 5 7%) ^m^fto 

^H-NMR (DMSO-de) 8 ; 2. 93 (3H, s) , 2. 89 (3 
H, s), 6. 78 (IH, d. J = 9. 2Hz), 7. 05-7. 20 
(2H, m) , 7. 4 0-7. 6 2 (3H, m) , 7. 57 (1 H, d. J 
= 9. 2Hz), 8. 02(1H, s), 13. 1(1H, br s) 
10 mMm4 8 2 

3 - ( 1 H — r 5 — f /V;^-^v') -N, N-v?;^ g^/l'-<:/XT 5 K 

(a) 3- (IH— f^iS^y— yV-5— r/l^^drv^) ^A^K^iT^-a^^jg 

15 Km\:'XRm^n^ji\i\ 3- (ih— O'^y— yv-s — r/^5^=¥i;') ^M.m^ 

(b) 3- (IH — f:^y:/—J]^-5-^/l-±^i^) -N, N-i;'p<^^U-K>' 

3- (iH-^i^iJ^i^— r^^;^-=¥v') ^S#^^l^J|s|-ie:ffiVNT. llJfe 
20 «»|4 8 l<D:^&{c:2pCTS:i;&SrfT5^iV\ 3- (IH— Y^-iS^y— yl^-S-^/V:*- 
-N, N-i?p«^y^^i/XT5 KSr-g-^Uifco 
MS:m/^z = 2 8 2 (M+ 1 ) 
^it^i4 8 3 

[2- (iH-^i^iJ^:/— — y — /WCD-S^fig 
25 Hlfe^ 4 7 8 -e^*^^ 2 - ( 1 H — C i^^y— yV- 5 — l'/^:t-=3r v-) ^ 

l^-/:r.^h (9 5. 6 g, 0. 3 6 mm o 1) <Sr7^ h 7 t Ko^^i^ (5ml) 
iCf^m^"^. ^rhKO'KZ\ZX:i<imi\:V^t^J^r/l^^=^^M> (4 4. Img, 1. 
0 7mmol) ^UOA.^ ^ bJ^l 3 Or^-ffla^Ufc^ r^XfClTk (0. 3ml) , 2 

N-7Kie-^li':^ h y !J'A7K^^0E co. e mi) . tK (o. 9m n ^wstdjgTu 
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i^ix^m. m^LX [2- (iH—f>y:/-ju-5-^^i^:t^-y) y=^=.?v\ 

;^ y —J^ ( 5 6 m g , 6 5%) ^m^o 
5 MS: TO./ z = 2 4 1 (M+ 1 ) 

%mmA. 8 4 

1- [2- (1 H--r:xi5^y— /i^-s — <)\^ir^^y) ■7=^=.)V\ -n, N-e^^ 

(a) 1- [2- (IH ily^-/—J\y~^ — fyV;^#v^) I^ai^yU] -N, 

10 N - t^pt ^ i^T $ i^O-a-^ 

IIJfe'e^j4 8 1 t?#fc2- (IH — — r/^5^#v') -N, N- 

1- [2- (IH il^'^-J—fV- jV^^-^) ■7z^=^jV\ -N, N- 

15 MS: m/ z = 2 6 8 (M+ 1 ) 

(b) 1- [2- (IH — -p =^:^}V\ -N, 

1- [2- (IH— r>'yy— /i^-s — ry^;^-:^-^) ^rn-y^] -n, n-^;? 

x'^/V^^^^T^^^v^^^^/V:^^— 7"/!^ (2ml) CCf^lTlN- 
20 5^/1^31— 7^>'I^^IK (o. ami) ^grMTbfco ^(omWiWL^WiWk'L.X^ 
1- [2- (IH — r>^>^— /^-5 — <jV:^^'yi 7:r.=^/u2 -N, N-i^^ 

^'T 5 • — 4^M*t (2 0mg) <l:#fco 
MS:m/z = 2 6 8 (M+ 1 ) 
MMm 4 8 5 

25 N- [2- (IH — O'^y^—zl^-S — f/V^^^E--^) -O-e^yV] 

1 -r 5 • — ife^o-g-^ 
HJfe^j 4 8 0 -e#fc 2 - (IH — <:^^:/—/u-5-^/i^yt^-» -N— ry 

:7>/l,^VXT5: K^J!^*^}-ffiV^-C. mMm4 8 4(D:f^^\^m\^xm}t^^n^j:\^\ 
N- [2- (1 H— rvyy— .'U- 5 — ^Vi^/W] -2-^=?-/W:/ 
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MS:m/z = 2 9 6 (M+ 1 ) 

mmm^ o 3 (a) (Z):frj5fet-2^CTS/^:^m\ SXT\z.^irMMm4 8 6<Dit 

5 1 H—r ly^y^—A^^I^W^m^'^-^o 

Mmm4 8 6 

5- C (1 -T-fe:5^yi- f-^ 4— Y/V) ;*-=3rix] - i h— < ^^^5^:/— 
MS:m/z = 2 6 0 (M+ 1) 

miMm 14 0 ©:i^ifefC2pCTSJS;^ff V^. ]2ATtC;^1-|IJfe^j4 8 7 (Oit^i^i: 
10 -g-^ U^o Us lljfe^aj 4 2 -CWfc 5 - ( 4 - tr-< y i^:::/^;^^^^-^) - 1 H - 

mi!^m4 8 7 

5- [ (1 v?>-4— f^v) - 1 H-^ /KD-^ 

15 MS: z = 2 3 2 (M+ 1 ) 

m-mm4 s 8 

MS:m/z = 2 4 6 (M+ 1 ) 
l^lfe^Sj4 8 9 

5- { Cl- (2-;/ h^^i^^^/V) if^V 4—^/1^1 -IH- 

25 -r :^yy'-ji-(D^^ 

mMin 4 2 5 - ( 4 - If ^ y V?— /V':^-^ - 1 H — C V^>^— ( 1 

OOmg, 0. 4 6 Ommo 1 ) ON, N- v^^ ^^Vjj^/l^AT 5: K ( 3 m 1 ) ^ 
^K4't^:^ (2 -3^P^rc5^/W) p« t^/V ( ? 6 . 8mgi 0. 55 2 

mmo 1 ) ;^Sg;& y (1 5 9mg. 1. 1 5 mmo 1 ) ^*P;t. Affile 
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5 5- { [1- (2-^ bdrv-oc^/V) t'^ y e^^- 4 -^^^^^ - 1 H- 

-f ^^^-/—Ay ( 5 2 m g , 4 1%) tr#fc„ 
M S : XD./ 2 = 2 7 6 (M+ 1 ) 

^JfeM4 8 9(^:fy?fe{c5»CTSJ^^m\ OT{C:^i-^»j4 9 0~|liife^j4 

10 H jfg^ 4 9 0 

5 - { [ 1 - ia---^r->'yV'^ ^/v) fcf^ y e^:^- 4 — r /V] ^=¥i<'} - 1 H 

M S : z = 3 1 4 (M+ 1 ) 

mmm 4 9 1 

15 5 - { [ 1 - (v^tJ' a If-^ y 2;^^^- 4 -^T/l^] :rdE-->} - 1 H - 

M S : m/ z = 2 8 6 (M+ 1 ) 

IIJfe^j4 8 9(^:^fe};i2iC-CSl^rv<lrfTV\ OTi-^-t-«^!l4 9 2~^ifeM4 

20 — >'^<l^il3N•^^:ffiv^fc„ 

mmm4 9 2 

2- .(lH--<>'i5^v^'-/v-5-^yv:^=^'» — MJyv 

M S : m/ 2 = 2 3 7 (M+ 1 ) 

mmm 493 

25 2- (IH — r V^5^y— /k-5-^>'V;^-=^-» -<:xi/=M;/l/ 
MS:m/^2 = 2 3 6 (M+ 1) 
Hife^J 4 9 4 

5- (S-Tif Ifi^-^a [3. 2. 1] h~ 3--^ M^i^) -IH— TV 
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(a) 8-^>'-:^/U-8-T-^ir->^x3 [3. 2. 1] V- 3 

8-^Vv^yU-8-Tif fiy^^n [3. 2. l] ^ l^- 3 -:t> (1. 0 
g, 4. 6 4mniol) Stt" h ^ t Kp 7 7 (16 ml) l^l^^p^^*. intv 
5 te:- 7 S'CfciT 1 M-yfamihi^^ V:f'f-?\^rjV%:^^K/ (11. 
6ml, 11. 6mmol) % 1 O^^ffijO^ttrMTU. $ 1 I^KII!l#b^lto 

;iHJc:7K^JBTb. ig^Jto^ife^PJ^^x^Lfc^. 2N-ti^7Kirt^lfe^^yi'^;!jp 

10 Aj;:X|fclftU. »iNlb-C8-^>'C?/V-8-T1flf'i>'^ci [3. 2. 1] 
>'-3-:^— (886mg, 88%) iSr#;fco 

^H-NMR (CDCls) 6 ; 1. 5 0-1. 7 5 (4H, m) , 1. 
78 — 1. 85 (m), 1. 95-2. 20 (6H, m), 3. 14 (2H, 
br) , 3. 23 (br) , 3. 52 (2H, s) , 3. 61 (2H, 
15 s), 3. 94(1H, m), 7. 40(1H, t, J=4. 3Hz), 
7. 18 — 7. 40 (5H, m) . 

(b) tert-^^/l^ 3-t Ka=3^->— 8-r-9*l^i/:^'n [3. 2. 1] 
:^i5' ^ 8 —tiiVT^^'^V'— Y 

8-^:/i^>'U- 8-Tif tfi^rJ^ n [3. 2. 1] ^ — 3 - / — 71^ (7 4 0 
20 mg. 3. 4 1mmo 1) ^oi^J^y— (2 0ml) r iLfC^jair 

-C¥ij^Ti^^=!>A (7 4 0mg) . 1 0%-^N-7 5^U'.^/^il5 (14 8mg) 

Tb. C©^S-^?0[SraiiHlU:feo cmSr^^y— yi- (2 0ml) ^c^^j5?^•^t^ 0^ 
25 tCl-rt;^- t e r t i^;t;7l/3j?^— h (8 9 0mg, 4. 0 9mmol) 
<!: M) ^^/I'T ^ :^ (1 . 0ml, 6. 8 2mmol) ^ADxl. ^iB.Jc:T2^|iiJ 

tert-zf'^jl' 3-tKn^r>'-8 Tiftfi^tJ^a [3. 2. I]:^j^i5' 
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>'-8-;&yl^jjf=^v'U'~-h (717mg, 2X@9 3%) ^#fe„ 
'H-NMR (CDCI3) 5 ; 1. 46 (9H, s) , 1. 47 (s) , 

1. 4 2- 1. 7 4 (4H, m) , 1. 94 (2H, br) , 2. 14 
(2H, br) , 4. 14 (2H. br) , 4. 21 ( 1 H, br) . 

5 (c) 5- (8-T-rt'Vi5't3 [3. 2. l] ^Ti^' 3 — l'>'P:^=arv') -1 

tert-zf'^/U 3-fc TlJ^lf'S^^u [3. 2. l]^^^? 

ly- s-:^ji'7^^i^]^—h^m^^x, IIW!]4 2<75:fe'?*{c2pc-cs;$;:^ffv\ 5 

- (S-TlJ^t^i^i^ci [3. 2. l];i-i5^h-3 — l'yU;^=^V) - IH — T 

10 yv^-^^LfCo 

MS : m/'z = 2 4 4 (M+1) 
Slife^j4 9 5 

4— 7<^/^— N-v" h^t Kn-2H-t°7V-4 — f^W- lH--f ^-y^— 

- 5 -;«7/i'/i<:arif5 Kc^-^^ 

15 (a) 2, 3-i^p{^yl^-4-— hi=t7ai=yP h ]) ^ iJ'' i^^^yl^/fc;^ 

2, 3 4-— ho^aiy— /l^ (3. Og, 17. 9mmol) <D 
mt^^l^^ (60ml) O'XZlCXmykhV 

- h (3. 17ml, 18. 8 mm o 1) t h V ^i^/UT ^> {2. 7 5ml, 
20 19. 7mmo 1) ^^STU ^iat-T 1 ^M^#b;^o ^{-s ^Jf£:^^^;!K{:i?^ 

/l--e^tti) -e*»^-t-5^^{cj;^). 2, 3-i^y ^/l— 4-= ha^ai^yu h 
y :7^^:ro;>{ i$7i^;^/l.;}s;^— h (5. 3 2 g, 9 9%) ^#fCo 
25 (b) 2. 3-i;^7<^/l'-4-^ hc3-0:/j:z h y/VcZ5-a-fife 

2, 3 — v^^'^/l^— 4-= hia^aini/l^ h !) :7/^::d-i3 y< ^'j^/Pdv.:^— h 
(5. 2 0g, 17. 4mmo 1) <D-r h7t Ko7^:^ (2 1ml) ^?^tf>l;:, 
^?^{C*DV^•Cv'T:^'^ki;y (2. 26g, 34. 7 mm o 1 ) ^SrijPx.T, ^ 

^UfCo h9^^ h V 7:^=-^l-^y^y ^ (1. OOg, 0. 86 5 
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mmo 1) Sr*D;tT. WXJPm.n\^tim^. »?5fcMb#TlCi3V>r 1 0^fWS:i;&^* 

5 2, 3-t^7«^/W-4--bci-<:/y=:hy;W' (2. 79 

g , 9 0. 9 %) <ir#^o 

'H-NMR (DMSO-de) 6 ; 2. 26 (3H, s) , 2. 49 
(3H, s) , 7. 78 (IH, d, J = 8. 4Hz) , 7. 85 (IH, 
d, J = 8. 4Hz) . 
10 (c) 4-T5y-2, b y/KO-^fiS; 

2, 3-v?^^7l — 4-=ha^i/i/=hy^l' (2. 7 3 g, 15. 5 
mmo 1) /ix (9 4ml) ^q^iC. ^tg.{c:joV^-C~:i[jb::=^X (1 2. 

2 4g, 5 4. 2mmo 1) ^:J}P^fc^lC, aS$g^^^t=T^-*5V^T5a#^^S;^;^* 

^li*UT. 4-T^y-2, 3-i^;?{^/V'<:^y— hyyV' (2. 1 2 g, 93. 

6%) ^nito 

^H-NMR (DMSO-dg) 6 ; 1. 97 (3H, s) , 2. 30 
20 (3H. s) , 5. 79 (2H, br s) . 6. 53 (IH, d, J = 8. 
4Hz) , 7. 20 (IH, d, J = 8. 4Hz) . 
(e) N- (4-i>'Ty-2, "i-'^i^^jVP ^—fV) T-^YT%Y(0^^ 
4-T5y-2, S-v'^f^yV-^^y'^hy/l^ (1. 32g, 9. 03 
mmo 1) (Oi^^m^yV (10ml) ^^JCiSV^TtfTKi^ife (1. 3 6 

25 ml, 14. 4mmo 1 ) *A0^fc^{3:, 5SglE^#Ttc:*5V'»r4I^MSlS?$*^ 

^^.m.-^m-^^n^. #fetLfc«fai4fe>sr«suu n- (4-v'T7-2, 

3_.:^p{^y^:7 3i^/W) T-thT5K(l. 3 9g, 8 1. 8%) ^#^o 
'H-NMR (DMSO-de) 5 > 2. 09 (3H, s) , 2. 14 
(3H, s) , 2. 43 (3H. s) , 7. 50 (IH, d, J = 9. 0 
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Hz), 7. 55 (IH, d, J = 8. 3Hz), 9. 56 (IH, br 
s) . 

(f ) 4 ~ '^jV- 1 5 ^V:^=^ h V ^i-CD^^ 

N- (4-v^Ty-2, 3-i^yt=^^uy:xL=.jU) T-fehT5K (l, 3 8 g, 
5 7. SSmmo 1) (Dmk^^Jl^mmW (15ml) fC, ^?@.lCjoVNTtl7KSl^^ 
(2. 1ml, 22. Smmol) , T h'^—n—zf^J^yTly^~^J:»-:/u-^^ 
KdlSmg, 0. 3 6 6mmo 1 ) , y »>A (1 . 44g, 14. 7 

mmo 1) . ^^m-< yT^/U (1 . 3ml, 9. 6 8 mm o I ) ^iJU^itm^. 

^.A^J'a-x' (n— 'v:^r-t^>'/'^ ni3/iNyVA-ej§tii) T?*t®?i-Sri: 
(ilit). 4-^5^/U-lH — <:yyy—/\y-5-:b^U:^=^hV^l-{l. 24g, 
8 4. 9%) ^t#/Co 

15 »H-NMR (DMSO-de) 6 ; 2. 8 1 (3H, s) , 2. 84 
(3H, s), 7. 72 (IH, d, J = 8. 8H2), 8. 23 (IH, 
d, J = 0. 7Hz) , 8. 37 (IH, d, J = 8. 8Hz) . 

( g ) 4-?i g^yu- 1 H — Y ^ ^ 5 - ;*7 >'m<D^}^ 
4-7«^yv- 1 H— ^ ^'iJ'V— ^i'- 5-:i&yV/J?= hllyl' (3 9 9mg, 2. 0 

20 Ommol) (DrnW^MMm (2ml) ^?fi}z:*5V>T7K (2ml) t^mm 

(2ml) t:M^tim^. mm^i^Tizjsv^xi sm^Rst-^'^ti. Rjt^m^^ 
^tK (2 0g) ^mm^msm. 4-?i^/u-iH-^>'^y- 

—}V- 5 -^JVH^lym. ( 2 4 7 m g , 7 0. 1 %) ^#fCo 

^H-NMR (DMSO-de) 5 ; 2. 82 (s, 3 H) , 7. 37 
25 (d, J = 8. 8Hz, IH) , 7. 84 (d, J = 8. 8Hz, 1 H) . 
8. 3 1 (d, J = l. IHz, IH) . 

(h) 4-:^^;\^—\^ — 'T h7 t Kn- 2 H- 1^7>'- 4 — f/v— 1 H—f >- 
4-p<5^yV- 1 H— f ^'iS^y'— /W-5-;«;>'V7j?:/^ (2 2 5mg-, 1. 28 
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mm o 1 ) (DN, N-i^;^ '^Jl^^^l^JxT 5 K ( 5 . 5ml) ^mK. 7^ h ^ t K 
r='-2H-hr^>-~4-^/\^T5i:y ■ —mm^ (2 2 8mg, 1. 66 
mmol). h V =^^J^'T ^> (0. 5ml, 3. 5 9mmol), l — ^^^yu 
- 3 - ( 3 ' -i^ji ^JVT ^ y fcVL') ;&/l'#v?-r ^ K • — :^S^ (367 
5 mg, 1. 9 1 mmo 1 ) 2<lt;^t Kn^^rv-^i^y M;T>^— /I^ (1 9 Omg, 1. 

4 1mmo 1) Sr«]U ^iaic:T4^|BH**^U^„ W^-WT%.. ^m.=^^f\^-^ 
#r:^U. ^f0^^7jc^-:hhy e^ATlc^^S-egfei^bfCo ii^J:<30^^#i^liiS'm. ^ 
iSi"^ ^ <b «5 . 4-7«^>'i'-N-7^ h^fc Kci- 2H-fc°^>-4-^y^- 
lH->1'>y>^— 7l'-5-:^7>'^Ji<^1^5 K (4 1mg) ^#fco ift?geSrB^ift^9^ 

^t^^SS^^^itiSL. fei^l-f ^) wilJlJ; 19. 4-^^yu-N-7^ t Kn-2 
H-t:'^>'-4— TyV—lH— fVi^^i^— /U-5-:^7>'U'/KdE^i^5 K (1 3 4mg, 

5 2. 7 %) ^#fCo 

15 ^H-NMR (DMSO-de) 5 J 1 . 4 5 - 1 . 5 8 (m, 2 H) , 

1. 76 — 1. 80 (m, 2H), 2. 58 (s, 3H), 3. 33-3. 
42 (m, 2H), 3. 84 — 4. 03 (m, 3H), 7. 29 (d, J = 
8. 6Hz, IH), 7. 35 (d, J = 8. 6Hz, IH), 8. 13 
(d, J=7. 9Hz, IH), 8. 19 (d, J=0. 9Hz, IH), 

20 1 3. 1 1 (b r, IH) . 

HHg^J 4 9 6 

t e r { C (4 ^/W- 1 H— f yV- 5 — ( /U) jU 

25 =71^3 T^y) -y^vj^^ t^jv:^ ^ — h 

MS:m/z = 3 7 3 (M+ 1) 

mmm4 2 (b) fD;^^t:ii^lSTMJcS:SrfTV\ SXTi^^irmMm 4 9 7 (D-it,^ 
'feiSr-a-^bfeo fc/cb. |IJ60t) 4 9 6 -e#^c t e r t-^^/l— 3- { [ (4- 
^ ^>'l'- 1 H— < i^^:/— yW— 5 — fyu) :^7/U3j?^/^] T^y} ->^n^ap^>yv 
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5 MS:m/z = 2 7 3 (M+ 1 ) 
mMM4 9 8 

(a) 2, 5-i^^^JUTU7^/vm(D't^ 

10 2, S-i^T'^/l'XWi^^/V^ (3. 67g, 18. 9 mm o 1 ) y — 

(70ml) ?BI^S^^^^^*7kT•^^ m\^'^:^^J^ ( 7 . 0ml, 96 
mmo 1) ^?^Tb:fc^, *Di^3tglL-C3^^^*s|5bfCo ^^^tr^iajC^^Sp-T-S 

<b@^^s;^ffiL;^Co mw^'^WLV. urn) . -^=^i^^ (2 

m) -egSEb-C^j£T^j^i-S^.!;Jc:J;«9. i^p^^^/v- 2, 5 -v^p« ^/Wy^ w:7t? 
15 (3. 2 9g, 7 8%) Sr#;fc„ J: >9^3K^^MJBEW*b. l&?Pfi#7KSr 

v?p<^/v 2, 5 -v^^^/vt^ w^t^^u-m (0. 

9 1 6 g , 2 2%. total > 9 9 %) ^#fCo 

(b) 4- (p< h^iy;i;yvd<::^yv) -2, 5 - ^y^^S^^t^)-^^ 

20 v^^^/W 2, 5-v?^^/l'7"l^:7^/P^ (3. 95g, 17. 8 mm o 1) 
<737" h7t Kn7^7>' (40ml) ^f^lUT^ ^ — /V (2 0ml) iSrJ!JD;tX7K?& 
-e?&*PU 2N-7lc^'fby^!>i^7K^?^ (9. 8ml, 19. 6mmol) t:^ 

o< I9;(jp;tr 3P#r^^i$Lfc„ ^^^»JE^5feL. a^{;iiN-|g^^;(jp;t-c 

pHl~2 <t bXi^l?3i^yP (x3) -ettWU M7K?5lE®?-^:/^'>!^A-e^i^b 
25 fc„ ^I^^MJE®*L. v'yjJ&yyV^ a-x' (;{^ u a ^jN/VA/;;? tS' / 
-^1^=3 0/1 -C^lti) X-nn-ri>:Lt\Z.j:^^ 4- (;^ h^v^;i7/l'/if:=>'P) - 
2 , ^>'l'^S#^ ( 2 . 7 7 g , 7 5%) ^#/Co 

(c) 4- [ (t e r t-^h^Sf^i^;^;/^/^?:::-/^) -2, 5- 
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4- (;< h ^1^:^/1^:^-/1') -2. 5 - v?^ ^/V^^#@fe^i^Mtc:^V>y5i„ 

(d) ?i^/\^ 4-T5:y-2, 5-v?^^/P^S«^ • — t&SJf^O-a^^ 

5 4- (p{ hdet^*/V#::^>'V) -2, 5 ^/V^S^HItJ^JiSHC^V^lfco 

(e) pf^/l^ 4- (T-fer^/VT?^) -2, 5 -i^?^ f^/V^,g.1ll&<0'g>J5fe 
pf^yL' 4_X^y-2, 5-i^;^^/U^M.mm' —^Wt^ (0. 6 00 g, 

2. 7 8mmo 1) (Di^^ u a ?i ^ (8ml) MM^K h V ^'^/i'T ^ (1. 
16ml, 8. 3 2mmo 1 ) tr*B;t-C^7K-CJ^^U^ ifeYkT-fe^^/l' (0. 26 
10 3g, 3. 3 5mmo 1) (Dv'^nnpi^^^ (2m 1) ME^^RTLfc„ ^tai: 
L-r3l^|l{Jit^^L^(^)-fe> ^e)(Cife^T-fe-^>'U (0. 2 6 2 g, 3. 34 
mm o 1 ) ^M^X 1 . 5 mmiStW Uyto f^^MW7^\cM:^xm^=^'^/i-X 3 m 

ttWb. mmm^i&foikm^x^^i^xmTkmm-^^^^^pj^x^mi^tco mm 

SrS^-rs^i^fcJ; fr). 4- (T-fe^y^T^y) -2. S--:^^^/!^?^ 

15 (0. 6 8 5 g, 9 9%) S-Wifc, 

(f) yt'^JV l—T'^'^jU-6-?<^Jl'—lH-^l^^^/^/U-5-:ifjlyi^ 

4- (Tt^/UT^/) -2, S-v^^^/l-^Mm (0. 66 Ig, 
2. 9 9mmo 1) <^g^il^cii^>'V (5ml) ^?ftiC^7Ki^i» (0. 85ml. 9. 
20 O Immo 1 ) ^ :g|'ft;n— ::/^yl^Ti^*=-!i7A (0. 0502 g, 0. 156 
mmo 1) . Wm:^V^J>. (0. 5 8 7 g, 5. 9 8mmo 1) ^tax.^^. M 
figSfe-fyr^ /V (0. 4 5 8 g. 3. 9 Immo 1) <DmWt^^/^ (2ml) ^ 

m^M:t. Mmmmi^x am^mwi^t^o 7i(i^M:^xw^m^^/i^x3m^mv. 

25 (^^1^>'/i^ife::c5^/^=5/l~l/l) T«f$iL*:o #P>tbfe@#:Sr 

-T-^^/l^-6-;^^/]^-lH-4>yy-~/^-5-:^/l-:^:^m (0. 0 7 3 1 

g, 11%) ^^yto 

( g ) 6 - p« =5^/1^- 1 H— >r ^^V—jv- 5 — 
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(0. 0 7 3 1 g, 0. 3 1 5mmo 1) Ox b7t Fn^^V (1ml) 

2N-7R®?^k-:^ h y !>A7k^?^ (0. 63ml, 1. 3 mm o 1 ) ^1i^Xr^^ 
WiS^JSL-CSNFfBm^^Lfc^. 2N-7k^-fky ^!>J.7j<^^g (0. 6 3ml, 
5 1. 3mmol) ^;!JD^T$ f>iC3l^ffi^#LfCo ^^^^zK-C^f^LTS^^m^yW 
3i-xyP-C^*^U> Tfc^tC 1 N-ii^^*P;tTp H 1 ~ 2 L.T@#:^^fftii UfCo 

^/V— 1 H-'T ^-iJ^i^— /V- 5 (0 . 0 5 1 4 g , 9 3%) ^#fc„ 

(h) 6-p«^yV-N-7^ t KCI-2H— f^^'— 4 — f.'U- IH-^ V 
10 ^i/— /u-5-;&/^^=3ei^5 Ko-a-^ 

e-pt^/V—lH — l':^i?'>^— /V-5-;^/V3iJ?>'^ (0. 043 7g, 0. 2 
4 8 mm o 1 ) ON, N- v?^ ^/^7i^y^i^T $ K (2ml) 'rV'pM K 

n-2H— lf^V-4— fyi^T? •— ig^:^ (O. 0402g, 0. 292 
mmol). h y ^^>'l'T^ >'(0. 0 7ml, O. Smmol), l-fcKtadf- 
15 i/^:/Xh y /^(O. 04 6 0g, O. 3 4 0mmol). 1 -o^^^yV- 3 

- (3 ' ^/VT 5 y :7°n If'^^L') ;<7yV7l?i^^ 5 K • — 4femiS(0 . 0 6 0 6 

g, 0. 3 1 6mmo 1 )^;!JDx.-CJ^^^l^Ufc„ lafdaW7KSr;!JP;tr^^l3}^J^ 

yi-A ( X 3 ) T'^ft w M7Ka^■:^ h y A-e^M U^o ^^K^MJE®* L-C f 
^^(3 lEl) ^ ^ i «3 ia#:^^m b:fc„ #^tLyt@^*:^@^^3i^yv{c: 

20 mm mSis ?^JETffcJI^-r S Z.hXci.'O ^/v- N - X h ^ 

t Fn-2H-li'^i^-4— ryW-lH-^:x^y— yV—S-T^/V/J^^f-^ K 
(0. 0 5 8 7 g. 9 l%)«:#fc„ 

'H-NMR (DMSO-dg) 6 ; 1. 4 6-1. 5 8 (2H, m) , 
1. 75-1. 82 (2H, m), 2. 44 (3H. s), 3. 39 (2H, 
25 td, J = l. 9, 11. 6Hz), 3. 83-3. 90 (2 H, m), 3. 
91-4. 02 (IH, m), 7. 35 (IH, m), 7. 73 (IH, 
s) , 8. 06 (IH, s) , 8. 23 (IH, d, J = 7. 7H2) , 
13. 01 (IH, br) . 
HJfi^TH 9 9 
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N- (8 — <>'i^/l'- 8-T1f lf->^P [3. 2. 1] h- 3 --^ -4 
l-Th^h Kn-2H-tf7 >- 2 -^/l'- 1 H — f :y^:/—jV— 

(a) (S-nhp-l-T^h^t K)3-2H-tf^:/-2 — f/t'-lH — f 

MMmsi? (d) T?#:fc5-=ha-l h^fc Kci-2H-lf^:^-2 
-^/W— 1 H — -< 71^ (1 . 8 5 g, 7. 4 8mmo 1) jSit/ ^ u cig^ 

^jt^/W (960m1, 9.01 mmo 1 ) (D^f Y^^^^^" (10ml) 

^tStdt e r t—z/h'^'iyiJ]) 1^7 A (2. 0 2 g, 18. Ommo 1) (OTh^li 
10 Fp77^^ (2 Cm 1 ) ^IKSr-4 CCKl-Cl 5:9-;6Mt-CigiTU -4 0*CJJ:r 
lNFliaJt#b;ft:o lN-:^ifc^^#'^^fi?ihU. S^m^^/HCTtttU «&fn 

= 4/'l-e^tii) -CmSiib. (5-=hn-l-7"h7t Ki='-2H-f 
15 2 /U- 1 H — r VtJ^V^— /V- 4 — I'yV) ifH^^/V ( 1 . 9 3 g , 7 8%) 

'H-NMR (DMSO— dfi) 5; 1.2 6 (3H, t, J = 7.1Hz), 

1.7 4 (3H, m) , 2.13 (2H. m) , 2.5 1 (IH, m) , 
3.7 7 (IH, m) . 4.0 1 (IH, m) , 4.19 (2H, q, J = 7. 
20 IHz), 4.35 (2H, s), 5.76 (IH, dd, J = 2. 6, 8. 
8Hz), 7.63 (IH, d, J = 9.2H2), 8.21 (IH, d, J 
= 8. OH z) , 8.2 2 (1 H, s) . 

(b) 4 — ^5^71'- 5— n bn— 1 -X t Kci— 2H— fc^^iX— 2 — { Jl^ 
- 1 H-W' :^^>^—Jl^<D^^ 

25 (5-=H3- 1-7^ h^fc Kct-2H-t'7:^-2 — {jV-m — O^:/ 
— fM mWt=^'^/l^ (1. 9 2g, 5. 7 ammo 1) (2 
0ml ) mmi^ 1 N-Tiam'it-f- h V ^J-^^mW. (S. a 4m l , S. a 4 

mmo 1) ^M^. m.m^x 3^m^w\.f^ w^&Tmm^^m^x^. tk. wm^^ 
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Sr#fcio ^rjClN, N-i^^^^^Ji^yVATS: K (2 0ml) , m^fiV^J^ (8 
OOmg, 5.79mmol) ^M^Mx,^ 5 0°C{J:T 3 0:9-^#L7to tKv 

4-7«^/V-5-= hn-i -7" h^fc Kn- 2H- tf^:^- 2 — T 
/U- 1 H — f ( 1 . 3 9 g , 9 3%) ^#7to 

^H-NMR (CDC 1 3) 6 ; 1.7 4 (3H, m) , 2.13 (2H, m) , 
10 2.51 (IH, m), 2.90 (3H, s), 3.78 (IH, m), 4.02 
(IH, m), 5.74 (IH, dd, J = 2. 7, 9.IH2), 7.50 (l 
H, d, J = 9.2Hz) ,8.10 (IH, d, J = 9.2Hz) , 8.23 (l 
H, s) . 

(c) 4-^^/^- 1 -7^ t Kn-2H-f7V- 2— -T/l'- IH— 
15 y yv- 5 - T 5 1^(0-^0. 

4-y< ^yu- 5 -=i h a - 1 —T hv^ Kn — 2 H- 2 — fjU- 1 H 

--f ^y'^^Z—jV ( 1 . O 6 g , 4.06 mm o 1 ) (O^s^-^ y —/V (20ml) ^WL 
{j:i0%Pd-C (2 OOmg) , ^mr>"^=-^J>^ (l.2 8g, 2 0.3 
mmo 1) ^Mtl. l^TO^jg^jSU^o "fe^-T h 5iiit-T|l?^#;^|^5fe Lfc^, 

/V- 1 -X fc Kcr- 2H-l:^7:^- 2 — < JV— 1 H — f >'iJ^>^— /P- 5 -T 
$:/(955mg, 100%) %#fCo 

'H-NMR (CDCI3) 5; 1.74 (3 H, m), 2.11 (2 H. 
25 m) , 2.3 6 (3H, s) , 2.5 3 (IH, m) , 3.5 1 (2H, 

br), 3.72 (IH, m), 4.01(1H, m), 5.63(1H, 
dd, J=2. 7, 9.4Hz), 6.86 (IH, d, J=8.8Hz), 
7.27 (IH, d, J = 7.5Hz) . 7.90 ( 1 H, s) . 

(d) N- (8 ^^^v^yl^- 8 -T1f o [3. 2. 1 ] - 3 
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5 - T $ XD-^J^fe 

4_^^y^_ 1 t Ka- 2H-fc°7>'- i H — il^^V— 

y'l'-S-r (4 0 Omg, 1.7 3mmol) ^ 8 — -^Vi^yu— 8 -TiPf 
5 C/'^n [3. 2. 1] 3-:^V (4 10mg, 1.90 mmo 1 ) (O 

1, 2-i;>i?cioa;^> (5ml) Sgl®^ft{^, h y T-fe h^i>'7tc5{¥'fbJJ^!?5jl":^ h 
y t^^Js (4 7 7mg, 2. 2 5mmo 1 ) , i^®? (9 9 M 1 , 1 . 7 3 mm o 1 ) 

10 ^e*U;fc„ t^y ;«7'//P;&7Ai5'nN' h:J<7:7-i'— (rJ^ n a^/i^A/^* y — 
= 100/2-e^ai) fc:-C3Wf®tU N- (8— O-i^/l — 8-Tf-*tf->i^n [3. 

2. 1] h-3— r^I^) - 4 — ^ 5^^^- 1 -7^ h 9 fc Kn - 2 H- tf 9 
2_^/u_lH-^>'i?'y— (2 8 3mg, 3 8%) Sr#yb„ 
*H-NMR (CDC 1 3) 5 ; 1. 6 2 - 1. 8 5 (7H, m) , 1.9 9- 

15 2. 2 3 (4H, m) , 2. 3 4 (2H, m) , 2. 3 6 (3H, s) , 3. 
23(2H, m), 3.58 (2 H, s), 3.73 (IH, m), 3.7 
9 (IH, m), 4.02 (IH, m), 5.63 (IH, dd, J = 2. 6, 
9.6Hz), 6.83 (IH, d. J = 9.0Hz), 7.25-7.45 
(6H, m) , 7.9 1 (IH, s) . 

20 5 0 0 

N- (8— <>'v?/^-8-T1f tfiX^tJ [3. 2. 1] ^^h-3 — <M -4 
— 7« 5^7V— 1 H--f ^y-^-Z—jV- 5 - ^-O-g-JSK 
llifeM4 9 9-C#^N- (8— <>'^^yl'-8-nf1:fv'^a [3. 2. 1] ;^ 
Y-Z — -4-;A^jV- 1 -7^ h^t — 2 H— tf 7 V— 2 -'I'/l'- 
25 IH — Ti^y:/— /I'-S-T^i^ (2 7 3mg, 0 . 6 3 4mm o 1 ) ©v^^ C3 
X2:^^iy (9ml) m^K. h y 7/^:^0 S^ife (1ml) ^«I^fetox:T^jfi-C30 
^«1^U//h„ h y ^yi-;^nl^®? (1ml) ^^;t $ blc 3 0 5>WSIi«^^> 

t7Mz.xmk\.. ws.Tm^^m^\^ito ^WLmm^x^-^h^r^^^ (2oox 
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2 0 0x0. 5mm ^ xi un^j^J^./ ;i ^ y 6 / l-^mW) i^Xl^ 

Mb. N- (8 — <:^z:^/l^-8-T-f\fi^i^tz [3. 2. 1'] y^i!^ h- 3 

j^) _4_^^^p_ 1 H--f ^^i?')/— yV- 5-T5: V (14 2mg, 6 5%) ^ 

5 'H-NMR (DMSO-dfi) 6; 1.72 ( 2 H, m) , 1.99-2. 
23 (6H, m), 2.33 (3H, s), 3.08 (2H, m), 3.51 
(2H, m), 3.69 (IH, s), 4.06 (IH, m), 6.76 
(IH, d, J = 9.2Hz). 7.17-7.40 (6 H, m), 7.90 
(IH. s) , 1 2. 5 7 (IH, s) . 
10 HJffeM 5 0 1 

N- {8-T-^\fxy^vx [3. 2. l]:^:J'h-3 — (M -4-7«^yV-lH 
5 - T 3: XD^^ 

0 OT-^t/cN- (8 t^/v'/b- 8-Tif lf->^ CI [3. 2. 1 ] :^ 

^h-3 — f^l') -4-^^/W-lH — f*>'i5^y— v'l^- 5 (13 0mg, 
15 0.3 7 5mmo 1 ) <D=^^ J—JV (10ml) 10%Pd— C (26 

mg) , ^^ri^^=^^J^ (1 1 8mg, 1.8 7mmo 1 ) ^VmMXXl^ 

m-r Y V ^ Mc-c^m:\^^ wc&Tmm:m^ir^^t\z.i:^^ n- (8 -Tift- 

20 i^^a [3. 2. 1] h— 3 —T^U) - 4 -pf 1 H->r ^^^^^^ yW- 

5-T5>^ (84mg, 88%) $r#fCo 
MS : m//z = 2 5 (M+ 1) 

mmm 502 

N- (8-7°i3 tVl^-S-Ti^'tffX^n [3. 2. l];!f-^h-3 — -4 
25 -^5^/1— IH — fl^yy—ZU-S-T^l^CO-^^ 

Illfe0!l5 0 1 -C#:fcN- (8-T1flft/^n [3. 2. l]:r^^-3— T 
^l^) _4_;^^yi^_ 1 H— ^'V^y— ^V— 5-T5 :^ (7 4mg, 0.289 
mmo 1 ) (DN, N - v?7< 9^y^5!^;>'^i^T ^ K (2 ml) ^^^J;:, ^m:^ U A 
(1 2 2mg, 0.8 8 3mmo 1 ) . n— :/ci tVi^^a 5: K (4 0 /z 1 , 0.4 
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4 0mmol) ^m^:^X^t&.-Vl S^mtWX^tio ^jStJ:<fc D @?^^>^I^V^ 

^37^— (i>nu/l>yVis./^iJry— yv/'MJ3i^/i/T5i/=l 00/1/5) „ 
ci-^ (200x200x0. 5mm 2tS[, ^nta 

5 xi>7VA/7« ^ J —;V/ V V =^'f-A'T 5:^=100/5/5 -CJggI) lJ:T»»l 
N- (8-:7'nbf/^-8-T1f e-'VjS'n [3. 2. 1] Uri/ Y-Z-^ JV) -4 
-p^^/l^-lH— <Vi5^>'— /I— 5-T5>' (3 6mg, 42%) i^#fCo 
MS:m/z = 2 9 9 (M+ 1 ) 
HJfe^iJ 5 0 3 

ID 1— (p< ^y^^/l^Jfc^yl-') — N- (S-T'Ptf/P— 8— TlJ^lfi^^cr [3. 2. 

1] :r^h-3— r/v-) - iH— r^^^y-zp-s-T^^-c^-g-^^ 

( a ) 1 - (7< 5^/V>^^U7}^^/V) — IH — f :y-^V—jV(D^^ 
5 ha^>'^y— yl/- (9 7 9mg, 6.0 0mmol), hy a^^^i^T 5 
^ (2. Om 1 , 14. 3mmo 1 ) (O^J^ nxi :^ ^ (2 0ml) lfil^S^0rl^:x 
15 0'C-C^j?:^;P^/Uxfc:n/p^i3 y K (8 8 7;* 1, 7 . 2 0 mm o 1 ) <SriDx.r^ 
M.-e3l^raif#L.:/to J^iJ' V^/l^zK— yi^^a y K (2 2 2 /z 1 , 1.8 0 
mmol) ^iiA0Uyt^{cH{-l^ra»#bfe„ iafnM#7K{ra#*^^^^Ji:L. 

20 A^-^z^fV) - 5 -= h a- 1 H — f ( 1 . 1 6 g , 8 0%) %#feo 

^H-NMR (CDCI3) 5 ; 3.41 (3H, s) , 8.23 (IH, d, 
J = 9.4Hz), 8.45 (IH, dd, J = 2.2, 9.4H2), 8.4 
7 (IH, s) , 8.75 (IH, d, J = 2.2Hz) . 

(b) 1- {:^=f-/^:^?\^-^=^M -IH — f:^^/— /I'- 5-7'5>'<3D'^fife 

25 1- (ptf^/UJ^/U^czn/V) -5_:=i}>n-lH — l' V^V— ( 1 . 0 0 g , 
4.15 mm o 1 ) (D:^^? / — /i^ (20ml) 10%Pd-C (100 

mg) , ^SlTV^-fi^A (1 . 5 7 g, 2 4. 9 mmo 1 ) =lr)lg^P;tTl^ra 
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H — O'^y^—A — (.4 2 5mg. 4 9%) ^^ti. 
>H-NMR (CDCI3) 6; 3.27 (3H, s), 5.26 (2H, 
br), 6.86 (IH. d, J = 2.0Hz), 6.94 (IH, dd, J 
5 =2. 0, 9.OH2), 7.61 (IH, d, J = 9.0Hz), 8.32 
(IH, s) . 

(c) 1- (^^/V';^/PJ^=/l') -N- (8--^nt^/l — 8-Tif tfi/'^ 0 
[3. 2. 1] :t^V-3 — {/Id -IH — f V^J^y— /V- 5 -T 5: i/©-^^ 
1- (p^^yVxyV/iN^yV) -lH-^i/^>^— /V-S-T^ V (16 3mg, 
10 O. 7 7 2mino 1) ^ 8-:7°nlfyV— S-TiJ^tfv'^i'n [3. 2. 1 ] ^ 
3-:^i^ (150mg, 0. 92 4mmo 1 ) (D;^^ /^/l^ (3ml) 
l^T ^i^miht^t^M-r t^J^ (2 4 2mg, 3. 8 5mmo 1 ) , 
(2 2 0^1, 3.8 4mmo 1 ) ^JliI^iJ0XLT^j!g.t?4 0 ^itW^ 1 N-7ic 

-7^ (2 00x200x 0. 5 mm 2^5:^ :^ 13 O/Jn/UA/'t' iJ^y — /P= 4/ 1 
T-MM) . *3j;r;?LC/MS{c:J:^r9-:fe (0 . 0 5 % h y 77V';^p§^^-^^7k- 
0 . 0 3 5 % h y 7/V:^ag^^-g-^T-fe h h y 7V 10 %- 10 0 i^Ji 

J; 15. 1- (^ ^/V';:^/V*;=7^) -N- (S-yptf/W-S-Tif Ifi^^a [3. 
2. 1] :^i5' h- 3-^/V) - 1 H-^>i5!'>'— /l^- 5-T5 > (8mg, 3 

%) ^#:^o 

MS:m/z = 3 6 3 (M+ 1) 
25 5 0 4 

3-:/n^-N- (8 — :7'n tVi/- 8 -T1f If-^tJ' n [3. 2. l];r:^'h-3 
— ^/t-) - IH— Y^^i5^>^— y^-S-T^^^c^-g-^ 
(a) 3-yp^- 5-— ha- 1 H--l'>i^y— /KD-^fife 
5 -n hu - 1 H-^ /V (3. 2 6 g, 2 0. Ommo 1 ) , ^J^:^^^ 
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>' (6 0ml) . 2i<f~:^mt'rhv ^j>>ykm^ (3 0ml) (Dm^mm\^^m 

(0.7 5ml, 14. 6mmo I) (D2N-7k^H:'^hV ^M>7i<.^m (2 0 
ml) SrOtDlei-C^iSTL. 0*01^X3 0 5^. ^MtJlT 3. S^HUat^s^Ulfco ffifife 

^Mzxm^mv. mmTmmtrm^i^ito mm=^'^Mmm^'^±'^. o. in 

i;:-C$ti*U i^JEET^SI|Sr®*i-5Ci{;:J;«3 3 5 -^^ h n- i h- 
10 -I'V'^i/— /V (0. 9 3 19%) ^#:fe„ 

^H-NMR (DMSO-de) 6 ; 7.79 (IH, d, J = 9.2Hz) , 

8.26 (IH, dd, J = 2. 2, 9.4Hz) , 8.48 ( 1 H, d, J 
= 2.2Hz) , 14.03 (IH, br) . 
(b) 3-Zfti^-lli — f>'f^l/—jl'—5-T^>'<D^^ 
15 3-^n^-5-=bn— IH— /V (1 8 Img, 0.748 

mmo 1) <DN, N-i:^;^^A':^jUJ^T ^ K (3ml) mm\^. Hig^b^X • - 
7KfP#» (8 4 6mg, 3. 7 5 mmo 1) **Px.i: 7 0 "CdT 1 . 5 Nf^»# L^o 

20 h y !>3>»J:-C^*S|b. i[feET^^iiSr®5fe-rs^tlcJ:!3 3-:?'a^-lH— Y 
Vyy— /V-5-T5 V (llOmg, 69%) =Sr#fco 

'H-NMR (DMSO-dg) 6; 5.01 (2H, br), 6.53 (1 
H, d, J = 1.7H2), 6.84 (IH, dd, J = 2. 1, 8.9Hz), 
12.90 (1 H, b r) . 
25 (c) 3-:/nqE-N- (8 -^n If/V- 8 -Tif If 13 [3. 2. 1] ;^ 
^h-3 — - 1 H— r yV- 5-T5 ^(^^^ 

3-:/a^-lH— f^-iS^y— yl'-S-TS^^ (106mg, 0.500 
mmol) ,8->^a tVW-8-T1ftfi/':J7n [3. 2. 1] ;*-^^?V-3-;r 
(1 0 Omg, 0. 5 9 8 mmo 1) iDj;?^ a oai^ (3ml) 
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hVT±h^'iy7kmit:t^^m-rhV^J>> (I5 9mg, 0.7 5 0mmol) , 
(2 9jLt 1, 0. 5 0 7mmo 1) SrHW^fe^P^tT^t^-Cl 0 T^iii^l^ LfCo 

5 — (^nn^jxyl^AX^t^y— y'l'/M;ai^^^T$i^=l 0 0/1 0;/5) *5J; 
tl^^SlfStM^J'cr-^ h:J^7 7>f (200x200x0. 5 mm. ^ u XJ 7i^/UJ=.X ?i 

iJ'/— /I'/' M;^^/^t 5: 1 0 0/^5/ 5 -c-jgli) {^:r*ti^L. 3-:/a^ 
-N- (8-:7"n tf/P-8-T1f tfi^iJ^ci [3. 2. 1] — 
IH — /V-5-r^^^ (2m g, 1%) <l:#7to 

10 'H-NMR (CD3OD) 6; 0.8 8 (3H, t, J = 7.4Hz), 1. 
5 3 (2H, m) , 1.8 5 (2 H, m) , 1.9 8 (2 H, m) , 2.0 
9-2.22 (4H, m) , 2.49 (2H, m) , 3.38 (2H, m) , 
3.51 (2 H, m), 6.28(1H, d, J = 1.9Hz), 6.87 (1 
H, dd, J = 2. 2, 8.9Hz), 7.21 (IH, d, J = 9.1Hz). 

15 MMm 5 0 5 

N- (IH— r^^^y— yV- 5-^>'V) -N- (8-Zfx:i\^J\^-8-Tflfiy^ 
cr [3. 2. 1] ;^-^h-3-^/V) ^^^^yl'/J^^/T^ K^-S-^ 

(a) N- (8-:7°n tVl^- 8- Tift's^ i^'o [3. 2. \'\:tPh-3—4 
M -1 -7^ h^t \^u-2U-}fv>-2 — f/U-lH — f ^^yy— /l^— 5 - 
20 r 5 >'(D^^ 

^MMSll (e) -t?#fcl-xh9t Kci-2H-t^^>'-2->t'/^— IH 
^^'^^/—A'- 5 ~T %:y (3 3 5mg, 1. 5 4mmo 1) .S-yatVl— 
8-Tiflf->:^n [3. 2. 1 ] 3 -;d->' ( 3 0 0 m g , 1.8 5 

mmol) /V (6ml) ^^^{31. i^'T 7 TK^^b^l^ l> b y A (4 

25 84mg, 7.70 mm o 1 ) . (4 4 0 m 1 , 7.68 mm o 1 ) SrHi^fc 

e^y:*'}^>'^;;t7 7A:J'a-^ hy^^w-— (^ n n^jN/UA/^ y —yV/ Mi a^^yl. 
T$v=i 0 0/1/5) {e:-C)»Mi-sr i:IJ:J:t)N- (8 -^n if/v- 8 -r 
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IZ. 2. l]:r^h-3 — r.'l') -1-7" h^t Kci-2H-f7 
^-2 — ry^-lH--f :/i5^y— >'V-5-T^ V (4 1 3mg, 73%) <^#fco 
'H-NMR (CDC 1 3) 6 ; 1.03 (3H, t, J = 7.4Hz) . 1. 
56-1.89 (6H, m) , 2.02 — 2.63 (8H, m) , 2.70-2. 
5 8 5 (4H, m) , 3 . 7 0- 3 . 8 3 (4 H, m) , 4. 0 1 (1 H, m) , 
5.65 (IH, dd, 3 = 2. 3, 9.2Hz), 6.78 (IH, s), 
6.83 (IH, dd, J = 2. 1, 8.9Hz), 7.47 (IH, d, J = 8. 
8Hz), 7.88 (IH, s). 

(b) N- (8-:^t3 f/V- 8-Tif IfV^a [3. 2. l]:^^b-3 — ( 
10 M -N— (l-T^h^t Kt2— 2H— 1^7:^-2- ^/^-IH — (>'^:/—JU 

N- (8-7'^lf/^-8-Ti^*t'v^^o [3. 2. 1] h-S—^M — 
1-T h^t KCI-2H— tr^i^- 2 — fyWlH— ^rv^y— ^'U-S— V 
(3 7mg, 0.10 Ommo 1 ) (DtfP i^i^ (1ml) ^ l^::^/^:^— 

15 yU^P y K (0. 1 Om 1 , 1. 2 9mmo 1) ^JP;tT^}fit?3 0[UJ9fc*^U;feo 

(200x200x0. 5mm^ 2*6:, a a/KyVA/^ ^ 7 — >'V= 2 0/ 1 

mm) ic-c»»iu N- (8-:7'aif'/v-8-r-rif>'^t3 [3. 2. 1] i^e-:?- 

20 f-3 — -N— (1 -7^ h^t Kn-2H-t*^:/-2— ^r^^-l H— ^ 
i/iS^y— yv- 5 — r^V) - ^ ^ V>^>'V'33n i^T $ K ( 2 0 m g , 4 4%) >lr#^o 
M S : m/ z = 4 4 7 (M+ 1 ) 

(c) N- -N- (8-:/nbf7V— 8— T 
IftTi^j^a [3. 2. 1] ^ l^:^Ji^^>'T ^ V(D^^ 

25 N- (8-:7'nlf/P-8-T1f Ifi^^ci [3. 2. 1] h-S-'iM ~ 
N- (1— r h^t Kcr- 2H— If^V- 2 — f /V- 1 H—f i^^l/— 5 - 
-Y.'V) — ^ i?>;^yUdN>'T5 K(l9mg, 0.042 5 mm o 1) Ov^^un 
^i?^' (0.8ml) mmi^. hV y^l^^^mm (0.2ml) <lrJn^-C^j!i.-Cl . 
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•^Yifyy-i^ (200x200x0. 5mins nxi-^A^J^/ ^ J ^ 
/IT'MIB) \z.xmm\^. N- (IH—f /i^-S-^yv) -N- (8- 

:7'n tVV-S-T-rtri/^a [3. 2. 1] Urif Y- JV) ^ V>^/W7fc>' 
5 T ^ K ( 6 m g , 4 0%) S:#fco 
M S : TO./ 2 = 3 6 3 (M+ 1 ) 
^ife^ll 5 0 6 

N— (IH — f /V-5— >r/^) -N- (8-7°P tVU-S-Tiflf'iy^ 

n [3. 2. 1] JTt^ h-3— fv'^T-fe hT5: K<iO-^fife 
10 (a) N- (8-3^nlf/V— S-Tlflfe^^n [3. 2. 1 ] :*-i5' 3 — < 

/V) -N— (1— 7"h7t Kn-2H-f 2-^.^l/-lH->f i/^y— /V 

-5— Y/l^) -T-fe K'^-g'^ 

Hife^JSOS (a) -e#fcN- (8-7°ct tVV-8-Tif t'~>^n [3. 2. 

1] h- 3->r/v) -1-7" b^t Kn-2H-tr7:^- 2— f /V-l H- 
15 ^i^^y— /P-5-T5i^ (3 7mg, 0 . 1 0 0 mm o 1 ) © If y t^?:/ ( 1 

m 1 ) (O. 5 Om l > ^tV^TCXW^X-X 7^W^#b:/h„ 

00x200x0. 5 mm, Q.^^ n d ^/UJ»./^ ^ y — /V= 6/ 1 -CJgM) 
20 {c:-C3ft|^L. N- (S-T'atVV-S-T'i^tfi/iJ'n [3. 2. 1] ;d-^h-3 
-^/l') -N- (l-7"h^t Kc3-2H-l^^>'-2--<y'V-lH-^:^i5^y 
^fV-^-^ ,V) -TirbT^ F (3 5mg, 8 5%) ^^#fCo 
MS:m/z=411 (M+ 1 ) 
(b) N- (1 H-^^-^y— /V- 5--</V) -N- (8-:/n tfyU'-S— T 
25 [3. 2. 1] ;^^h-3— Y/V) T-fe hT? Kt^^a-^ 

N- {8--:fu\^jl.-8-T'f\f->^^ [3. 2. 1] ^iJ' h-S—l'/l') - 
N— (1 -T t Kn- 2H-l^^:/- 2-'i'7V-i H-^ ly^y^—ju— 5 - 
^/l^) -r-fe hT5:F(35mg, 0.085 3mmo 1 ) (Di^^ a a p< ^ > 
(0. 8ml) mm\^VV (0. 2ml) ^*nx.-C^?a-Cl . 5a#K 
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— fl^yy—Jl^- 5 — fM -N- (8-Zft2\:f/]y-8-T-^lf'y^^ [3. 2. 
l2^^h-S-^M T-t hT5 K (1 8mg, 6 4%) ^#;fc„ 
5 MS:ni//z = 3 2 7 (M+1) 
IlifeM 5 0 7 

2- (iH— r^-iS^y— /V-5 — T/l'T^:/) ^:/XT5: KcD-a^Afe 

2- (iH — f ^^y'— v'l'-s— r>'i'T5 y) ^s^®? (so. omg, o. 

3 16mmo 1) (ON, N-'^^p* ^/V5!J^/WAT 5 K (0. 5ml) S§t?^ttC28% 
— T>^=^T:^^$Wt (5 7 . 6m g. 0. 9 4 8mmol) , l-tKci^'>^ 
l^yf h]}Ty^—Jl^ (5 8mg, 0. 3 7 9mino 1 ) . S.TJ^ 1 - [3- ^ 
/WT^y) iT'olf/V] - 3 -^^/V';^;/^Ji?v'-Y 5 K • (7 3mg, 0. 3 

7 9 mm o 1 ) ^mii»^i3ax.mM.x 2 0 f^mm^i^fto KiS^jc 5 %Mmtr h y 

^ A>jc8m<£r*P ;^T»##. g^gfeoL^/i// h^vai h^fcKn:7^>' (2/ 

2 / 1 ) -ciftm u> ^t!^^ 5 'i^mmm-f- hv^ a^kj^ 5 %-^myi^xmik 
>'i'=5 o/'i~2 0/1-e^m) -e»$8L, 2- (ih— r:^i5^>^~/p- 5— r 

/'l-T^y) ^i^XT^ K (6 6mg, 8 3%) ^#feo 

'H-NMR (CDCI3) 5; 6. 71 (IH, t — like, J=7. 5 
Hz) , 7. 10 (IH, d, J=8. 6Hz) , 7. 23-7. 31 (2H, 
m) , 7. 4 7-7. 5 0 (2H, m) , 7. 60 ( 1 H, s) , 8. 0 
2(1H, s), 9. 60(1H, br s). 

0 7 0^j£lz:ft8CT:^;£:SrfT5^v\ iEJlTl-^i-|^lfe«»l 5 0 S-Hlfi^ai 
5 1 Z(D{^'^m^^^\^-hL^ 
•^WS\ 5 0 8 

2- (1 H— ^ yv- 5 — i'yvT5:y) -N-^^yi/^>XT5: K 

*H-NMR (CDCI3) 5 ; 3. 01 (3H, d, J= 5 . OHz) , 
6. 17(1H, br s), 6. 72(1H, dt-like, J=l. 3, 
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8. IHz), 7. 14 (IH, dd, J=l. 1, 8. 4Hz), 7. 2 
2 (IH, dt-like, J=l. 3, 8. 4Hz), 7. 28 (IH, 
dd, J=l. 8, 8. 8Hz), 7. 40 (IH, dd, J=l. 5, 7. 9 
Hz), 7. 46 (IH, d, J=8. 8Hz). 7. 58 (IH, d, J= 
5 1. 8Hz) , 8. 00 (IH, d, J=0. 92Hz) , 9. 38 (IH, 
b r s) , 1 0. 0 8 (IH, b r s) . 

mmm 5 0 9 

2- iiH-4>^y—ji^~5-^/\^T^y) -N->r y::/^yv^:/XT5: K 

'H-NMR (CDCI3) 8 ; 0. 99 (6H, d, J= 6 . 6Hz) , 
10 1. 92 (IH, m), 3. 28 (2H, t-like, J=6. 4Hz), 

6. 33(1 H, br t), 6. 72(1 H, dt-like, J=l. 

3, 8. 3Hz) , 7. 14 (IH, dd, J=l. 1, 8. 4Hz) , 7. 

20-7. 27 (2H, m), 7. 41-7. 47 (2H, m), 7. 56 
(IH, d, J=l. 8Hz) , 8. 01 (IH, d, J= 0 . 7Hz) , 9. 
15 33(1H, br s), 10. 73(1H, br s). 

mmm 5 i o 

2- (iH—f^^yy-zv-s— r/vT^7) -N- (2, 2, 2-hy7yv^ 

^H-NMR (CDCI3) 6 ; 4. 0 7-4. 18 (2H, m) , 6. 4 
20 4 (1H, m), 6. 75(1H, t-like, J=7. 5Hz), 7. 
1 1 (IH, d, J=8. 4Hz) , 7. 25-7. 3 0 (2H, m) , 7. 
4 5-7. 50 (2H, m) , 7. 58 (IH, d, J=l. 3Hz), 8. 0 
2(1H, s), 9. 27(1H, br s), 10. 13(1H, br 
s) . 

25 mMm 5 11 

N- [2- (v?p«^yWT$y) ^'^Jl-'] -2- (IH— f yW-S—r/l^ 

^H-NMR (CDCI3) S ; 2. 29 (6H, s) , 2. 54 (2H, 
t,J=5. 9Hz), 3. 51 (2H, m), 6. 73 (IH, t- 



wo 02/100833 PCT/JP02/05609 

238 

like, J=7. 5Hz), 6. 88 (IH, bm) , 7. 13 (IH, d, 
J=7. 3Hz), 7. 22 (IH, d, J=6. 9Hz), 7. 29 (IH, 
dd, J=2. 0, 8. GHz), 7. 44-7. 47 (2H, m) , 7. 
57 (IH, d, J=2. OHz), 8. 00 (IH, s), 9. 48 (1' 
6 H, b r s ) . 

mmm 512 

N— [2— (^/W7:*-y >'-4-^/l';i77V2K— yp) ^ai^yl^] - IH— ^I'^'^i/ 
— yv— 5 — T 5 V 

•H-NMR (CDCI3) 6 ; 3. 7 0 (8H, m) , 6. 8 2 (IH, 
10 dt-1 ike, J=7. 7Hz) , 7. 15-7. 21 (4H, m) , 7. 
42 (IH, d, J=8. 4Hz) , 7. 47 (IH, d, J=l. 8Hz) , 
7. 99(1H, s), 10. 94(1H, br s). 

mmm 513 

N- (1 — <l^iy/l^\f^V i^y'- 4 — f/V) -2- (IH — T >'^^>''-/l'- 5 - 

15 -f^^l^T? y) ^:/XT^ K 

^H-NMR (CDCI3) 5; 1. 57-1. 61(2 H, m), 2.01 
— 2. 05 (2H, m), 2. 16 — 2. 23 (2H, m), 2. 85-2. 
8 9 (2H, m) , 3. 5 3 (2H, s) , 3. 9 7 (IH, m) , 6. 
04 (IH, bd, J=7. 7Hz) , 6. 73 (IH, dt-1 ike, J= 

20 1. 1, 8. IHz), 7. 14(1H, dd, J=l. 1, 8. 4Hz), 
7. 21-7. 33 (7H, m) , 7. 39 ( 1 H, dd, J= 1 . 3, 7. 9 
Hz) , 7. 45 (IH, d, J=8. 8Hz) , 7. 56 (IH, d, J= 
2. OHz) . 8. 00 (IH, d, J=0. 92Hz) , 9. 35 1 H, 
b r s ) . 

25 mmm 1 4 8 (D:f7m\^m^xRfii:>^n^j:\^^. ur\^^irmmm 514 o-fb-a- 
m^^^Lfco tctdL. w^mti^xmmms 1 s-c-^^UTtN- (1 — ^>'i^A' 

tf^jj v?:/-4— </u) -2- (1 H-^:/^y— yv- 5-^>'UT5: y) ^:^x 

^^5 1 4 
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2- (1 H-^i/'y:/— yv- 5-^/PT5 y) -N-f^U t?^^-4 — fyv^V 
XT 5 K 

^H-NMR (CDCI3) 6; 1. 39-1. 52 (2 H, m), 2.0 
5-2. 09 (2H, m), 2. 73-2. 81 (2H, m), 3. 12- 
5 3. 16(2H, m), 4. 01-4. 11(1H, m), 6. 08(1H, 
bd, J=7. 7 Hz) , 6. 73 (IH, t-1 ike, J=7. 4Hz) , 
7. 15 (IH, d, J=8. 4Hz), 7. 22-7. 29 (2H, m), 
7. 41 (IH, d, J=7. 9Hz), 7. 46 (IH, d, J=9. OH 
z) , 7. 57 (IH, s) , 8. 00 (IH. s) , 9. 36 (IH, 
10 b r s ) . 
^iffe«»j5 1 5 

N- {2- [ (4 -^^'V^yl'lf^^v^i^- 1 — Y/V') ;^7/'P/J?— /V] — 

1 H-^v-yy— 5 — T^:y(D^f^ 

2- (lH-^>yy'— yV-5 — r/VT$y) (10 2mg, O. 4 

15 0 2mmol) <ON, N — S^;?^ ^^/l^Jf^yl/AT $ K (0.5ml) mi^Kl-^l^ 
v^/Vlf-^^i^^' (2 1 0 M 1 , 1.2 1mmol), 1 - t Kn ^Sf^v'-^^^v' M; 
T>^— /V(7 4mg, 0.4 8 4mmol), 1 — 0:.^/^— 3 - (3—i^;^'^Jl' 
T^yyu tVl.) -;<7/^7Ki/-f $ K • (94mg, 0.490 mm o 1 ) 

^mmnx.xmm.x'2mmmwvtco 2N-7K^-fb^by !^a7Jc^ do 

20 ml) g^i^^^/W/h/V^i^'/T^ h^t Kt3:7 7^ (2/2/1. 1 

omi) ■c2iijttmbyii„ mQi^^Tkx^^^. mwt-rhv 'C^m^kx^^v, m 
jzTi^m^m^ \^'4K^^m^m^c ^>v:^ ^j>^^x^-^v^y'7^— (^a 

OTiNyVA/'T^i?/— 1 0 0/3T'^m) -C'»3^b. N- {2 - [ (4— <>- 
e^7Vtf^^s?>'— 1 — f /v-) yv] y =^=^jv) - 1 H->r yu- 5 

25 -T5^^(162mg, 1 0 0%) ^^ifCo 
MS:m//z = 4 12 (M+ 1 ) 

mmm^ l 5 0;^)*}c:2ic-cSjiS:^ftJ&i/\ iJ^Ti<::;g^-r^Jfe«F(| 5 1 
5 19 <^{t^-a-#J ^-^^ b fCo 
IIWJ5 16 
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N- ( 2 - t Kn ^ V^i^^^v) -2- (IH-^ly^^-^^—Jl^-S—fj^T?, J) 

^H-NMR (DMSO-de) 6; 3.3 1 (2H,m), 3.5 1 (2H, 
m) , 4.72 (IH, m) , 6.72 ( 1 H, t, J = 7.4Hz) , 7. 
5 0 5 (IH, d, J = 8.4Hz) , 7.16 (IH, d, J = 9.0H2) , 
7.24 (IH, t, J = 7.7Hz) , 7.51 (2H, m) , 7.6 5 (1 
H, d, J = 7.9Hz) , 7.96 ( 1 H, s) , 8.44 ( 1 H, br) , 
9.67 (IH, s) , 12.98 (IH, s) . 

mmm 517 

10 1- [2- (IH-'f ViS^y— /V-5-^y^T5y) ^l^y^4J^2 if^yt^>'— 

4— 7^ 

M S : m/ z = 3 3 7 (M4- 1 ) 
MMMS 1 8 

N, N— (2-k Ka:aE-V3i^/V) —2- ( 1 H— f /W- 5 -^/V 

15 T 5 y ) ^i^XT 5 K 

*H-NMR (CD3OD) 8 ; 3.5 0-3.8 6 ( 8 H, m) , 6.8 7 
(IH, t, J = 7.4Hz) , 7.11 (IH, d, J = 7.9 Hz) , 7. 
19-7.27 (3H, m) , 7.43 — 7.48 (2H, m) , 7.91 (1 
H, s) . 

20 nmm 519 

S^i^;^ — N- (4-fc Kcrdf^W^n^dri/^V) -2— (IH-^i^^y— /V 

'H-NMR (DMSO— de) 6 ; 1. 18-1.46 (4H. m) , 2. 
2 6 (4H, m) , 3. 3 9 (IH, m) , 3.7 2 (IH, m) , 4.5 
25 5 (IH. d, J=4.4Hz), 6.72 (IH, t, J = 7.2Hz), 
7.06 (IH, d, J = 8.4Hz) , 7.15 ( 1 H, d, J = 8.5Hz) , 
7.24 (IH, t, J = 7.9Hz), 7.49 (IH, s), 7.51 (1 
H, d, J = 9.0Hz) , 7.61 (IH, d, J = 7.7H2) , 7.9 6 
(IH. s) , 8.24 (IH. d, J = 7.7Hz) . 9.60 (IH, 
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s) , 1 2. 9 8 (IH, s) . 
5 2 0 

N- [2- Hf^yi>l^-l-^jU:^/V:^:^M -IH — O'-^^— 

5 HJfe^wjs 1 5T-#fcN- {2- [ (4-^vt^>'H^--5^i;?:^- 1 — fju) 

jK=7V] /V} - IH f ^-d^y^—Zl— 5 -T ^ (I27mg, 0.30 

9 mm o 1 ) <03L^ / ^/u (5ml) ^m\^ 10% Pd-C (20mg) . 
^r>^— (9 8mg, 1.55mmol) ^ADxlT 2 B#F^i?P^aS|5ig bfe„ 

TI§)SeSr®*U N- [2- (f-^^V^^—l r/V;<7/l^xJ?c:::yV) 7:11-/^] - 

lH-^:^^y^^/l'-5—T^:y (5 6mg, 5 7%) ^^/do 
'H-NMR (DMSO-dg) 6 ; 2.6 1 (4H, m) , 3.4 6 (4H, 
m), 6.84 (IH, t, J = 7.3Hz), 7.05 (IH, d, J = 8. 
15 3Hz), 7.1.0-7.17(2H, m), 7.21(1H, t, J = 7.7 
Hz) , 7.36 (IH, s) , 7.43 ( 1 H, s) , 7.4 4 ( 1 H, 
d, J = 8.8Hz) , 7.90 ( 1 H, s) , 12.89 (IH, s) . 
Mi^M 5 2 1 

4- (IH — rvyy'— yi^- s—f/p-T? y) ^M^^(D^^ 

20 (a) 4- {1- (2-T }^tiif^=^^U) -IH — f i^yy— /U— 5 - 

-^JUT 5 y } ^SS®? t e r t -Zf'^jUCD^^ 

^^fimbfc3P7^;^=iF*3tC, tert->^^yV 4-:/n^g^,g.#ig (2 
5 7mg, 1.0 Ommo 1 ) . h^Vrc^' (2ml) , 18 — ^^I^V— 6 (3 
8 0 m g , 1.40 mm o 1 ) . MMM 317 ( e ) "C^fc 1— (2-7^h^t 
25 Kofc-^— 7V) -IH— -Y^^yy— >'V-5-T^ V (261mg, 1.23 

mmo 1) , t e r t-:fh=^iy^hV !>A(135mg, 1. 4 Ommo 1) 

yl-A) (0) (52mg, 0.05 Ommo 1) ^ (S) -2, 

2' -If:;?. (,i>y^=Ljv^:^-:7^y) -i, i' -i^-:^^'^^^^ (94mg, 0. 
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1 5 Immo 1) ^lin^ito Hl^^^Htfemi- 8 Ct-C 8 ^SBjtt^U^o 

S&ai5^>^U=3/l'^^W) {C-CtttSlU. 4- {1- ( 2 -7" N 7 1 Kn If 7 = 
5 ^W) - 1 H-^ ly^r-J^jV- 5 -'I'/l'T 5 y } t e r t ( 2 

1 8 m g , 5 6%) ?r#:fc„ 

^H-NMR (CDCI3) 6; 1.57 (9 H, s), 1.73 (3 H, 
m), 2.11 (2 H, m), 2.56 (lH,m), 3.77(1H, 
m), 4.03 (IH, m), 5.72 (IH, dd, J = 2. 5, 9.5 
10 Hz), 5.97 (IH, s), 6.86 (2H, d, J = 8.8Hz), 
7.25 (IH, m) , 7.5 1 ( 1 H, s) , 7.5 9 ( 1 H, d, J = 8. 
8Hz) , 7.85 (2H, d, J = 8.8Hz) , 7.96 (IH, s) . 

(b) 4- {i^-'<:yyv—jfv-b — ijvT^y) ^M.mk<o^^ 

4— {1— (2— 7^ h7t Kcilf^^/W - 1 H— -fViS^y— yl/- 5 — < J\^T 
15 t e r t -y^/l' (2 0 5 mg, 0 . 5 2 1 mm o 1 ) (JD-^^^J' 

uvt^^lymm (5ml) y;V:i-xiWm (5ml) -^M^X^m^X^m 

20 - (IH — r^-^V^— 7^-5 — T/VT^y) (4 6mg, 3 5%) 

^H-NMR (DMSO-dg) 6; 6.92 ( 2 H, d, J = 8.6Hz), 
7.19 (IH, d, J = 9.0Hz) , 7.52 (2H, m) , 7.73 (2 
H, d, J = 8.6Hz) , 7.98 (IH, s) , 8.59 (IH, s) . 

25 5 2 1 (o:)sm^^\:^xmji:-^n'^i^\ &rf\^7r^ir%Mm 522 (oit^m 

m^m 5 2 2 

3- (IH — O^iZ—jl^-S-yfJi^T^y) ^.S.#Se 

^H-NMR (DMSO-de) 5 ; 7. 14-7. 18 (2H, m) , 7. 
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2 8 (2H, m) , 7.4 4 (IH, s) , 7.4 8-7. 5 3 (2H, m) , 
7. 9 5 (IH, s) , 8.19 (IH, s) . 

^■MM 5 2 3 

N- (1, 1 -v^^^t-^Kt" h7 t KP-2H-5^;2i-t'7>'-4— r>'l') - IH 
5 — 0^:/—/\^-5-TS.XD^^ 

(a) 1, l-v?:^-dE^'>K-7" h^fc Ki3-2H-'^5}-t*'^:^-4-^>©-a'AK 
(CVA-3 8 7 8) 

Th^i: ¥^^:i-\f'7>'- 4.-^1^ (0. 5 0 0 g, 4.3 Ommo 1 ) (^g^^ 

(5in 1) mm\^:!^ ^^^vim^Mm^ d. s 5 9 g, 1 0. 8 

10 mmo 1) ©i^^ai^/l. (1 Sml) ^Sr^ ^f^-eiSi!(t b:^j:V^S^©at|g-CM 

Tx^xm^wx^i^o ^?s^5k?&-c;^*pu =w^mufe@<^«rat^. iiS-h«^Sf?^ 

Fx h7 t Fct- 2H-^;^t;°7>'-4-;^V (O. 4 3 0 g, 6 7%) 

15 (b) N- (1, 1 -i;?:^=aE^i:/Kx h^t Kt3-2H— 5^^i^^v-4->f.;u) 

- 1 H— ^ ^/jj^y^— /V- 5 - T 5 (CVA- 3 8 7 9) 

1, 1 -i^:^^v'K7^ t Kn-2H-^:*-t°^>'-4-;e-i^ (0.400 

g, 2. 7 Ommo 1) Ol, 2-v?^nnai^> (1 Om 1 ) ^I^IC, 5-T5:y 

^i^^>/_^^ (0. 3 6 O g, 2. 7 Ommo 1). Y ]) T-^ 
20 b y (0. 8 0 1 g, 3. 7 8mmo 1) ^*D;tr7X?&-C?&^b. (0. 

1 6ml, 2. 8 mmo 1) Sr*D^r^^^^L:/ho iafDa#7k?SrAD;t-C^ ^ftil 

tL(D-h. mmncxm^ir^^tiz.^^^ N- (l. l-i^:^^i^h^Th^\ih^ 
25 n- 2H-^:^lf ^>'— 4 — f/'U) - 1 H-^ ^'^y— 5 -T 5 >' (0. 3 
5 5 g , 5 0%) Sr#fc„ 
: 2 5 4~2 5 6°C 
mMM 5 2 4 

N- (l-^=^->F-r h^k Ki3-2H-^;^fc?'^i/-4— T/V) - IH — 
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tlfcBSiSrv'y hii^^y^— VLxi-^^ivj^J ^ J ^,v= i 0/1 

5 lf7:/-4-'f/V) - lH-^i^:J^y— /W-S-T?:/ (0. 0 6 4 8 g, 10 

'm.^ : 2 2 0~2 2 2*C 
5 2 5 

N- (8-Tf'l^'>;J'o [3. 2, 1] ;^^h-3 — < )V) -IH — r^^^J— 
10 /U-S— T$:^0-g-J5£ 

Hr>5^(0.488g, 1.92 mm o 1 ) (D^=arf-^ ^/Vv^v^^ V (0.56 
Og, 3. 8 3mmo 1) mm.^ \ 1 Ott^iftPfiU. 

^aici^iPL. 1 4 -C#fc 3 - (lH-^:xiJ^>^-yV- 

S-^/l'T^y) -8-TlJ*lfV:?'a [3, 2, l] ^ i^- 8 -;«7/L'/t?i^^ 
15 Ji^/V (0.200g, 0.63 7mmo 1) ®1, 2-i?^ u a^i^ :x (6ml) 

J?/— 7P/3 0%-TV^=T7K=l 0 0/1 O/lX^ffl) XJitSil-rSClirlJiJ: 
20 9. N- (8-TiJ'lfiX^ci [3, 2, 1 ] h - 3 /V') -IH — f 
y—yl^— 5— T$>(0.0893g, 58%) ^^I'fCo 
Hi,*!; : 2 3 6 — 2 3 S^C 
5 2 6 

N-'T yz/ci IfyV- lH-'1'>'i5^y^/V-5-T5 ^/O-g-^ 
25 5-T5y- 1 H-'f'>'^>'— /l' (4 Omg, 0 . 3 0 0 mm o 1 ) CO 1 , 2 
-i^;?^ naoiiJ':/ (1ml) h>'(25|il, 0.34 Ommo 1 ) . 

K y T-fe: b^i/7K3il'(b*irJ^3fe-^ hyi>i^ (83mg, 0.39 2mmo 1 ) . 
SfedS^l, 0.314 mm o 1 ) -^mtfOUTLXW^-X^ 2 0 ^WkW UfCo 13 
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— yW-S-T^i/ (40ing, 76%) ^#/Co 
MS:in/z = 17 6 (M+l) 
5 mmm 5 2 6 <d:;^{j:2P CT^?rtf ^c^V^, igJ^TlJi^t-IIMM 5 2 7 ~II»J 
5 4 1 (D^t^m^^^Vit^ 

mmm 527 

MS:in/'z = 18 8 (M+l) 
10 ||Jfe0lj5 2 8 

N-i/'^ n^:/'^/!^— 1 H— Y vy>^^>'U— 5-T5 > 
MS:ni/z = 2 0 2 (M+l) 
ll»J 5 2 9 

15 MS:m/'z = 2 3 0 (M+l) 
^iEM5 3 0 

N- (2, 6-i>^g^7V'>^ci^=3s-v'/V) — IH — f >'^-5— T5: ^ 

M S : m/ z = 2 4 4 (M+ 1 ) 

mmm^ 3 1 

20 N- (2-^ f=^i/'v'^o--dE.>>'yv) _iH — r^-iJ^y— /V-5-T5>' 
MS:m/z = 2 4 6 (M+l) 

%W^\ 5 3 2 

N- (2, 2-v^;><^/l^- 1, 3->^;r=aMh>'- 5— f/U) -IH — r:/i?'>^— 
yV- 5 -T$ >' 
25 MS:m/z = 2 4 8 (M+l) 
SlifeM 5 3 3 

t e r t 4- ( 1 H-^>i$^>^— ^1^- 5 -'fyl'T^ y) \yi?xi^^^^ 
*H-NMR (DMSO-de) 6 ; 1- 10-1. 30 (4H, m) , 1. 
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3 7 (9H. s) , 1. 7 7 (2H, m) , 1. 9 9 (2H, m) , 3. 

08 (IH, m), 3. 23 (IH, m), 5. 05 (IH, d, J = 8. 
IHz) , 6. 63 (IH, s) , 6. 77 (IH, d, J = 9. GHz) , 

7. 23 (IH, d, J = 8. 4Hz) , 7.72 ( 1 H, s) , 12. 5 
5 4 (IH, s) . 

mmm5 3 4 

MS:m/'z = 2 7 0 (M+ 1 ) 

mn&ms 3 5 

10 N- (1 -^>'i^/i'tf^y e?>-3 — fM -IH— >r:^^y— /V'-s-T^ > 

MS:m/'z = 3 0 7 (M+ 1) 

mmm 5 3 6 

N- (l-TiJ'K'v^i^ci [2. 2. 2] ;*-^h-3 — f A^) - IH-^^-^y^— 

15 MS:m/'z = 2 4 3 (M+ 1 ) 
^iS^SJ 5 3 7 

N- (2, 2, 6, 6-x h 7^5^/1^ l^^y v?^'- 4 -^yw) -IH — i^y^V 
— yV— 5 — T 5 V 
M S : m/ z = 2 7 3 (M+ 1 ) 
20 ^%^J5 3 8 

N- (9-^5^yV-9-T1fl:fv'i>n [3. 3. l] y>-3— Y^V) - 1 H- 
>r 5 - T 5 :/ 

MS:m/z = 2 7 1 (M+ 1 ) 
MM 5 3 9 

25 N- (8-p«5^y^-8-T1flf->^a [3. 2. 1] ;*-^b-3 — -IH 

— f i^^J^y— yl^- 5 - T 5 

M S : m/ z = 2 5 7 (M+ 1 ) 

^WS\ 5 4 0 

3- (IH — i^^^-/—J\^-^ — <)^T%J) -8-;»«^/V-8-Tlf Ifv-tJ^D 
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C3. 2. 1] :^i!^^:^-6-:t—/l' 
MS:m/2 = 2 7 3 (M+ 1 ) 

rnMrn 5 4 1 

^^/U 3- [ (lH-^>^y>^—/U-5-^/>T^y) -8-T1flf 
5 ->i>n [3. 2. 1] :t-^;^>'-8-;i;/w^^— h 
M S : z = 3 2 9 (M+ 1 ) 
5 4 2 

0. 

10 HifeMS 3 2-C#yhN- (2, 2-e;?p<5^yV- 1 , 3 5 

/l^) - 1 H-^O^y^—zU- 5 (23mg, 0.093 Ommo 1 ) (D 

T^N^kKn^^V (1ml) mWKl'N-mM ( 1 m 1 ) ^M:^xm.m.X- 1 . 

Xy). 2- (IH — f>^y—jV-5-^/l'T^y) Zfv^y^^^-l, 3-i^:^— 
15 yi' (X6mg, 8 4%) <Sr#fCo 
M S : m/ z = 2 0 8 (M+ 1 ) 
MM^l 5 4 3 

2- (1 H-'Y^yi/— /l^- 5— f/l^) i^rJ' CI^:Sr•^^:^- 1 , 4-i^T^:y - ~ 

20 HJfe^S 3 3T?#yt t e r t 4 - (1 H— f /V— 5 T/V 

T$y) Z^^ — h (25mg, 0 . 0 7 5 7 mm o 1 ) (Oi? 

^uvi;^^:^ (1ml) mmi^hVyjl^::tum^ (1ml) ^Mx.xm.i^X 

mmni^fco ui^rmm^w^i^. i^:iL^^uaL-y^j\.^^^ ;bi^-t^^tiz^<o^ 

2- (1 H-'r:^^J^i/~7V- 5 — (M u^^-^:^-!, A-i^T^:^' - 
25 hV ■7j\y:tumW^ ( 3 2 m g , 9 1%) <lr#feo 
MS;mXz = 2 3 1 (M+ 1) 

5 4 4 

N- 3 -^yl^- 1 H-^ Vi5^:/— yi/- 5 -T ^ I^CO^^ 

llJii?!l5 3 5-e#/cN- (1 -^:^t^yvtf^y v^>'-3 — f/w) -ih — r:^ 
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^^/—jV—^-T^^^ (4 6 3 mg, 1.5 Immo 1) <D=c^ /—fV (1 0 
ml) ^m\^. lO%Pd-C (50mg) , =¥g&r:^^^!>A ( 9 5 2 m g , 

15. Immo 1) ^m^^x 2mmtimmm\^tL. -fe^-f h^mi^xmm^ 

:itKJ:'ON- V -^ly- 3 — (jv- i h — ( 5-T 

5i^(241mg, 74%) ^^it. 
MS:m/z = 2 17 (M+ 1 ) 
MMM 5 4 5 

10 N- (8-r-rtf'>^a [3. 2. l] h - 3 — f /V^ ^yl^) -IH — f 
yj/— /V- 5 - T 5 V©-^^ 

(8 6 4ing, 5.9 Ommo 1 ) (5 9 9 

mg, 2.3 6mmol) ^M:k.xmW\.^J:i!>^h 7 O'Ct.xmmVtio Wcl^KR 

mmm0[(D^7im\^m< ^oi^m^m^mi^. mmm 541 -e#fecn^/ix 3 - 

15 [ (IH— r>'i5^y—>'V'- 5 ->r>'VT 5/) -8-Tlf Ifi^jJ'Ta [3. 

2. 1] 8-;!&/W^^— h (3 8 6mg, 1. ISmmol) <D>^?^ 

mao^iS'^ (8ml) mm^^U^X. 5 O'Ci^X smmmWVf:!. 7k'/^~f. ?^ ^ 
y—A- (4ml) ^jDx.XSJS;^i$Jtbfc^. igtJETfi§^iK^e^Ufci„ :^^a/J^ 

20 m-i-hv ^j>^icxmmu mmTmm^m^iri,:Lt\cx^. n- (s-riFtf 

-^^P [3. 2. 1] h- 3 — r/l^^^/l^) - IH-^^'i?':/— >'V-5— r 
? >- ( 2 5 8 m g , 8 5%) ^^fto 
M S : m/ z = 2 5 7 (M+ 1 ) 

mmms 4 e 

25 N— (8- (2-:7a./:3pv'3i^/l^) -8-T1f tf->5?'i3 [3. 2. l] h 

mMm5 2 5XntiN- (8-T1^*fcfi^^^^ [3. 2. l];ri5^h-3— T 
/U) — 1 H — f V^)/— y'U- 5 — (3 Omg, 0.12 4mmo 1 ) <^i^ 
p« ^>'VjJ^/VAT ^ K (1ml) mMm^^m:^ V (5 2mg, 0.376 
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mmo 1) . 2 ^e^^^'^^/vyn 5K(38mg, 0.18 9mmo 1 ) 

5 5>'=2 0/1/1 -T?^|±J) -eJ^SiU N- (8- (2->'rc/:^r^X3ig^/^) - 
8-Tiflfi^i^ci [3. 2. l]:^>:^h-3 — - 1 H—f >^>^—yl^- 5 
-T5:/(40mg, 89%) 'lr#:feo 
MS:m/z = 3 7 7 (M+ 1) 

10 5 6 7 (Dit-^^^^^Vito 

mmm 547 

N- (S-T'crfcVV-S-TiJ-'t'i^i^'a [3. 2. 1] ^^iJ'h-B — fyP) -1 

H— I' /V- 5 — r 5: ^ 

MS:m/z = 2 8 5 (M+1) 

15 mmm 5 4 8 

N- (8 — ry:7*cilf/W-8-T1ftf->'^i3 [3. 2. 1] ;r^b-3 — T/V) 
- 1 H-4 5 -T 5. 1^ 

MS:m/'z = 2 8 5 (M+1) 
HJfe^Sj 5 4 9 

20 N- (8-'<y:;^^/l'-8-T-rti'i/'tJ'ci [3. 2. 1] — 
1 H — (l^^^y^ —JV — 5 — T 5 > 
MS:m/'z = 2 9 9 (M+1) 

mmm 550 

N- [8- (V;^a>^^/Vp«^yV) -S-T-^ifi^^u [3. 2. 1] h- 

MS:in/'z = 3 11 (M+1) 

UMM 5 5 1 

N- [8- (v'^in^^v'/UT'^^^i') -8-r1^•l^t^^? a [3. 2. 1] ;<}-^ h 

-3 — r/v] -iH — /w-5-T^^' 
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MS:my2 = 3 3 9 (M+ 1 ) 
5 5 2 

N- [8- (2-731^/1x01^/1^) _8-T1ft''>^c3 [3. 2. l] Y- 
3-^/U2 - 1 H-^>'i5^i/— /V—S-T^ ^ 
5 MS:m/'z = 3 4 7 (M+ 1 ) 

m^m 5 5 3 

2- [3- (1 H— r^iJ^y— /Ix-S— </Vr5 —S-T-^^f-^ii^u [3. 
2. 1] ^^h — 8— '<ylx] 

MS : m/ z = 2 8 7 (M+ 1 ) 
10 5 5 4 

3- [3- (IH — 1'^^^>^— ^1^-5 — f/VT^y) -8-Tif tf^y^^a [3. 
2. 1] ^^h-8--r/v] ::rt3^-«>- 1 

MS : my z = 3 0 1 (M+ 1 ) 
5 5 5 

15 N- [8- (2-p{ K:¥v'^^/lx) -8-Tif IfVjJ^ti [3. 2. 1] ::t^ h~ 

M S : m/ z = 3 0 1 (M+ 1 ) 
5 5 6 

N- [8- (t^ h7k Ki3-2H-lf^:/-2-'l'/V7f ^/U) -8-Tiflf'i^^ 
20 n [3. 2. 1] b-3— f/V] -IH— fi^y;/— /^-5-T5i^ 
M S : m/ z = 3 4 1 (M+ 1 ) 

5 5 7 

3- [3- (IH — Oi^y—/ly-5-^^\^r^y) -8-T'f\fiy^x3 [3. 
2. l];^-;^h-8 — f/V] iT'a/^i^^hlJyV 
25 MS:m/'z = 2 9 6 (M+l) 
5 5 8 

2- [3- (lH->r^j5^>^— /V-5-^/VT5:/) - S-T-Tlfv-^d [3. 
2. l];^^l>-8 — T-^hT^ \^ 
MS:m/'z = 3 0 0 (M+l) 
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mwrn 5 5 9 

N- (8-^'9^>'l'-8-TifVf->:^o [3. 2. ll h-3->(M -IH 
— r :/i5^>^— /W- 5 - T 5 V 
MS:m/z=2 7 1 (M+ 1 ) 
5 ^Jg^J 5 6 0 

N- (S-.ryv'V-S -Tif bfi^rJ'ia [3. 2. l] :r:J'h-3 — T/V) -IH 

MS:m/'z = 2 8 3 (M+ 1 ) 
^JS«»|5 6 1 

10 N- (8-:/h-S-^=^jU-8—T'fif->^u C3. 2. 1] ;*-jJ'h-3-^ 
/V-) -IH — f /P-5— T5>' 

MS:m/'z=297 (M+1) 
mMM 5 6 2 

N- [8- (3-p<^>'^:/h-2-3^— 7W) -8-Tiflf->i^n [3. 2. 1] 
15 :^^h-3 — f/V] -IH — r V^>^— /W- 
M S : m/ z = 3 1 1 (M+ 1 ) 

mMM 5 6 3 

N- [8- (v-^n^a tVi'pt^/V) 8 -Tif If i^iJ' cr [3. 2. 1] ;^-^h- 
3— r/v] - IH— Y /P- 5-T3::^ 

20 MS: m/ z = 2 9 7 (M+ 1 ) 
5 6 4 

1- [3- (IH — o-yy—ji—s — fyur^y) -8-Tf-'fc^">'^D [3. 

2. 1] h-8— I'yv] >^i3/-«>'-2-;a— /V 
M S : m/ z = 3 0 1 (M+ 1 ) 
25 HJfe^J 5 6 5 

[3- (IH— f>'^5^>^— 5— f/VT^ 7) [3. 2. 

12 h-8 — fji^l T-fe h= h yyv 
M S : z = 2 8 2 (M+ 1 ) 
5 6 6 
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4- [3- ilH-^l^y:/—Jl^-5~^Jl^T^J) -8-T1flfe/'^n [3. 
MS : m/^z = 3 10 (M+ 1) 

mmm 5 e ? 

5 N- [8- (2, 2, 2- hU ^/V^^ta^^yP) — 8-T1f Ifv'^'a [3. 2. 

1] :ri^h-3 — f/^l -lU-^l^^y—jV-b-T^> 
M S : m/ z = 3 2 5 (M+ 1 ) 
MMmb 6 8 

N- (8 ^^^i^/V-8-T1f Ifv-^J^cr [3. 2. 1] :r:J' h - 3 -^/U-) -1 

10 H — r 5 - T $ 

^JS^ys 2 5-e#yfcN- (8 -Tif tfv'i:^ n [3. 2. l]:^^h-3--f 
/V-) - lH--Y:/i?'>'— yV-5-T5:^^ (7 3mg, 0.3 0 1 mm o 1) (D-J" 
^X3ti;^^l^ (1ml) mmmz.-<^^:^T/^^f\l K (3 7 /t 1 , 0.364 
mmol), h y T-t h=¥->7K^Yk2j^C7^-^ h y (1 2 7mg, 0.599 

15 mmol) SrJP;t^iB.-T?2 S^raJlJs^Ufcc. fiSfPfiWTK^SnxLTS^SSrfltJh 

@^@?3i^/w-ettt±ib/co m^-kM^x-m^m^^^. m.mrrY')^M^xm^\^^ 

•3> N- (8 — <i/>?/V- 8 -T-rti'v'^ n [3. 2. 1] h- 3 — r/^) 
-lH->ri^:J^>'— yP-5-T$:^ (5 2mg, 5 2%) ^#;fco 

20 'H-NMR (DMSO-de) 6 ; 1.6 8 (2H, m) , 2.0 1 (6H, 

m) , 3.0 6 (2 H, m) , 3.4 8 (IH, m) , 3.5 0 (2 H, 

s), 5.21(1H, br), 6.47 (IH, s), 6.85 (IH, 

d. J = 9.2Hz) , 7.18-7.40 (6H. m) , 7.73 (IH, 
s) , 1 2. 5 5 (IH, s) . 

25 mmmb & s<o:t^mz.t^yixmt^^^f7fi^\f\ ^rf-^-t-nisMs 6 9~ii»j 

5 7 2 0'fb'^#l^^fifebfCo 
SIJfeM 5 6 9 

N— (S-i^^ay^^yl^S-Ti^^tfv^iJ^n [3. 2. — f/P) 
- 1 H— f i^^v'— /l^- 5 -T 5 > 
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MS:myz = 2 9 7 (M+1) 

mmm 570 

N- (8 -iXi^ n^^^/V — 8 -Tif f'^i^ n [3. 2. l];ri;'h-3 — T 
/I') -lH-^>';?'y— >'l'-5-T$>' 
5 MS:m/'z = 3 11 (M+1) 
IIJfe0!|5 7 1 

N- (8-'>^n-^^'>/l^ — 8-Tiflf'>^i3 [3. 2. l] ;^i^h-3 — f 
yv) -IH — f ViJ'^y'— yi^- 5 V 
MS:m/z = 3 2 5 (M+1) 
10 miX&m 5 7 2 

N- (8-x h^fc Kn — 2H-l^^V-4— f/V-S-TiJ^lfi^^D [3. 2. 
1] ^iJ^ h- 3->r/V) — 1 H-^^^^>^— >'l — 
MS:myz = 3 2 7 (M+1) 
^Jffe^aj 5 7 3 

15 2- [3- (IH—f ^-^^^y— 71^-5 -^/VT5 y) -8-TiJ*fcri^i5^ci [3. 
2, 1] V-S--^ jv} -2-:i-^y3:-f' /—jv<o^^ 

UlifeMS 2 5-C#:fcN- (8-Ti^'lf'>•^5'^ [3. 2. l]^i>h-3--l' 
JV) - 1 H-'f ^-^y— yl^- 5-T5 (lOOmg, 0.41 Smmo 1 ) (O 
v^^g^y'l'/J^^WiNT? K (1ml) Jil^S^lJlt KcidE^Vi^gg (3 2ing, 0.4 2 

20 Immol). 1 - fc Ka i^^^/j/ y 7-^^^/!^ ( 7 6 m g , 0.496 

mm o 1 ) . 1 -o^^jV— 3 - ( 3 '^JVT 5 y :7'ci tfyv) $ 

K • ^mt^ (95mg, 0.496 mm o 1 ) t^M^lM^-rZ^^X' 2 3 B#Fb^^# 

25 i^-IR^M:^ n-^ h:^^^:7W'— (2 0 0 X 2 0 0 X O. 5mm 4tJc, ^{^ a 

o;J^/^i^/^^y-y^= 1 5/1-eJgM) KXmn\^. 2- [3- ( 1 H— 
^5i^>^— /V-5— fyVT? y) -8-T1ftfi^^n [3. 2. l];*-i^h-8 — T 
7V] -2-;r=3E^y:3i>?y— (1 3mg, 11%) ^#fCo 
M S : m/ z = 3 0 1 (M+ 1 ) 
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mi^m 574 

N— [8- (2-;^ h^'^r-fe^/l^) -S-Tlflf'^^cr [3. 2. 1] h 
5 -IH — f ^/l^-S-T^^ 

M S : m/ z = 3 1 5 (M+ 1 ) 

mMm 5 7 5 

N- [8- (2-:73iy ^i^T-fe^^/l') -S-T-iftfi/i^'ci [3. 2. 1] 3^2>' 
h-3 — f/U"] -IH — <'y^y—jV-5-TK'y 
10 MS: m/ z = 3 7 7 (M+ 1 ) 

N- (1 -T-rtfv^i^Pt [2. 2. 2] h-3— Y/l^) -IH— r>:J^>^— 

^JfeMS 3 6T?#;/iiN- (1 -T1f Ifv^^' n [2. 2. 2 ] :rjJ^ h - 3 — f 
15 yu) - IH— Ti^iJ^V^— /l'-5-T^i^ (1 7 8mg, 0.7 3mmol)<D^ 

^y—jv (5ml) mm^in-mMy'J^^^j\^=^—'rj'v (3ml) imx.xMm. 

r*lNFra9t#U:/t<, ^Ja^^;V=^—TJV (15ml) ^Mx-tz.^^ 

7"/ut5fei^, ^Mi-Sr irtcj; N- ( 1 -TiFtri/^ a 
[2. 2. 2] :t^h- 3—^/1') -IH — f /V'- 5 -T ^ • nifeU 

20 :^(2l0mg. 91%) 5S:#;fco 
MM : 184~188'C 

ms^js 7 6 (D:fJm\z.m^:^x^m%n^j:\^^. &.T\z.^-rMMm5 7 7(Dit^!^ 

^^^l^tco tctdU *Jfe«?lJ 5 5 3 -e#fc 2 - [3- ilH-^:yy>r^/V-5 
-^'/VT^y) -S-Tf\fiy^r3 [3. 2. l] b - 8 -^yi^] oi^y — 
25 /^Srlm^|s|■{^:^v^^o 

I^JS^FiJ 5 7 7 

2— [3- (lH-^>i5^>^— /V- 5 — r^VT^y) -8-Tif f VjJ'B [3. 
2. 1] h- B-^ryV'] ^^y— >'l' • 
: 1 5 4~1 5 7^; 
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^-^^U/Co fcfc MMm 5 4 7 -e#/cN- ( 8 -l/n f/V- g -Tif l^v-ri^ 
a [3. 2. l];^i?h-3 — <M - 1 H-^ 5 -T ^ >^mU 

5 lljg^flj 5 7 8 

N- (8-yti}fj]y-8-T-^}f->i!7n [3. 2. l] ;r^h-3— Y/P) -1 
H-^r i^^y—ji^- 5 -T 5: > • "iS^it 

JSl/fe : 1 98~203t: 

•mm^iT. (b) . HJfe^Rls 7 7©::^?fetz:2pDTS/^:^^TJ5:v\ OTfcr^i" 

10 UWS\ 5 7 9 ~ 5 8 0 (D^t-M^^-^^ U:/ho yt:/^ L. HjSfe^TiI 4 6 9 T?#:/b: 4 - p< 
h ^ix- 1 H— Y ^'t^)/-/^- 5 -5^--/v^i^3|sK^:^v^fc„ 

MMm 5 7 9 

5- (4-T-^x-«::^yl';^=¥iy) - 4 -p? h 1 H-^ /V 

*H-NMR (DMSO-de) 8; 1. 57 (IH, m) , 1. 83-2. 
15 02 (5H, m), 2. 85-3. 00 (3 H, m), 3. 14(1H, 
m), 4. 04(3H, s), 4. 33(1H, m), 7. 10(2H, 
s), 8. 15(1H, s), 13. 00(1H, br s). 
MMm 5 8 0 

4 - ;?< h 5 - ( 4 - fcr-< V V?— 7^:^=35^ v') - 1 H—f ly^y^/V • — 

20 M 

'H-NMR (DMSO-dg) 8; 1. 85 (2H, m) , 1. 98 (2 
H, m) , 3. 0 3 (2H, m) , 3. 2 4 (2H, m) , 4. 0 8 (3 
H, s), 4. 33 (IH, m), 7. 12 (IH, d. J = 8. 8H 
z) , 7. 14 (IH, d, J = 8. 8Hz) , 8. 19 (IH, s) , 
25 8. 82 (2H, br s). 

mmM3 7 2 (b) , mMms ? 7, mmms 2 7<D:^mi^mzxR}t-^nti: 
v\ i^xTt-^-t-nwii 5 8 1 (D^t^m^^f^vfco fzfcv. mmm4 e 9-e#fc 

4-^ h^E^i^- 1 H — ( 5 -:t-yi^^m$^\^m^^fCo 

MMm 5 8 1 
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^H-NMR (DMSO-de) 6; 1. 64 ( 1 H, m) , 1. 80 (2 

H, m) , 1. 9 8 (IH, m) , 3. 0 4 (2H, m) , 3. 2 5 (2 
5H, m), 4. 12(3H, s), 4. 30(1H, m), 7. 12 

(IH, d, J=8. 8Hz) , 7. 18 (IH, d, J = 8. 8Hz) , 
8. 24 (IH, s), 8. 60 (IH, brs), 9. 02 (IH, br 
s) . 

10 5 8 3 (Dih-^m^^f^X^iiL, i^i^V^ mMm4 6 9 -C#fe4-^ h^->~ 1 H- 

mmm 5 8 2 

trans-3 - [ (4-^ h^i^- 1 H->r :^^y^—Jl^- 5 — ;^=¥->] 

15 ^H-NMR (DMSO-de) 6; 1. 11 (IH, m), 1. 30-1. 

5 6 (5H, m) , 1. 6 5 (3H. m) , 1 . 9 6 ( 1 H, m) , 3. 

04(1H, m), 4. 02(3H, s), 4. 46(1H, m), 7. 

09(2H, s), 8. 10(1H, s), 12. 95(1H, br s). 
lljSteM 5 8 3 

20 c i s — 3- [ (4-^ :^=3fV] 

^H-NMR (DMSO-de) 5; 0. 89 ( 1 H, m) , 1. 04-1. 
23 (3H, m) , 1. 45 (2H, br s) , 1. 68 (2H, m) , 

I. 9 3 (IH, m) , 2. 0 8 ( 1 H, m) , 2. 5 1 (IH, m) , 
25 3. 9 7 (IH, m) , 4. 03 (3H, s) , 7. 08 (2H, s) , 

8. 11(1H, s), 12. 96(1H, br s). 

5 8 4 -^mmm 535 (Dih^m^-B-^ i-ito i/ty^ b> mmm 46 9 xnti 4~?t 
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mmm 5 8 4 

trans-4- [ (4- ?t h^Z^- lH-y( l^^^y^/U^ 5 -4 :t^->':\ 

n-^dri^-i^T ^ • -mmm. 

'H-NMR (DMSO-de) S; 1- 30-1. 5 3 (4H, m) , 1. 
5 94-2. 06 (4 H, m), 3. 04(1H, m), 3. 97(1H, 
m), 4. 04 (3H, s), 7. 09 (IH, d, J = 8. SHz), 
7. 10 (IH, d, J = 8. 8Hz) , 7. 92 (3H, br s) , 8. 
13 (1 H, s) . 

mmm 5 s 5 

10 c i s-4- [ (4-p< h'^i^-lH-^l^d^^/^/U-S — f/V) 

'H — NMR (DMSO-de) 5;1. 55(2H, m), 1. 76-1. 
84 (4H, m) , 1. 9 0- 1. 9 5 (2H, m) , 3. 07 (IH, 
m), 4. 07(3H, s), 4. 30(1H, m), 7. 11(2H, 
15 s), 7. 92(3H, br s), 8. 15(1H, s). 

5 8 6 -HJfe^J 5 8 8 (Di\^^^^^^ Ufc„ fcfc ^Jfe^iJ 4 7 4 X-^tn 4 - 
( b V ^ ^/V) - 1 H — f i^^V— yv- 5 -:t—J\^^mP^K^^^tL„ 

MMm 5 8 6 

20 trans-4- {C4- {V ^7 :^^jv) -IH — T i^tJ^y— yV- 5 - 
MS:m/'z = 300 (M+ 1 ) 

mMm 5 8 7 

cis-3-{[4-(hy 7/^:^13^5^/1.) - i U-^ ^^^^—jV'- 5 ->f 
26 Jl^] i/^a-^^ih>T$i^ 
MS:m/z = 3 0 0 (M+ 1) 

mmm 5 s s 

c i s-4- { [4- ( h y — 1 H--f' :x^>/w_yi,_ 5 _^ 
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1^^8:1^/2 = 300 (M+1) 

mmm 5 8 9 

5- (T-^^-«>-3— -4-p<^/W-lH — {l^-ify^-/l^(D^l^ 
(a) ^^JV 5- (2-31 h=^re^-2-5|-=¥yai5^/l/) T$y] 

5 y:3L^h<D^^ 

mm^m^T. ^iai;:*5V>TN--<:^i^>'V^y i^i^ ai^^Vai;;^7"/V (2. 0 

g, 0. 0 1 0 3 mo 1 ) CDT-fe h U/V (4 Om 1) hy^z^/VT 

^i^Cl. 73ml, 0. 01243mol). S—Zfu^^^m ^^^.'^^v^ 

T^/V (1. 7 2ml, 0. OlOQmol) ^^^6 0'X:}zmm.. 1 ^ra^iS^^E 

10 9^ra^> mmmmv^(bti±nm^7k (2oomi) . mm=^^ji^ (2 
o om 1 X 2) -ettmu. ^mm^mTk^^-^ ^^^iy^ j>^-c^m\.fto cnsr 

iS^aL^/V-e^l±i) ^t^y'V 5- C-<>'v?>'V (2-3ihdE^i/-2-;*-^y 

o^^/V-) T5y] h (1. 24 7 3g, 3 7%) ^#fc„ 

^3j?^ffl^T. ^m(C^3V>X h^l^=^>' (10 0ml) \^21 % w t . -T h ]) ^ 
i^cnbarixK-acj?/— /VM^ (1. 2 3ml, 3. 3 1 mm o 1 ) ^Udx.. 
20 -f— • ^- h^i/:/$rfflVNTjtdfEL:fc„ :inti:3i5^>'i' 5- [-o-v'yv 

(2-aih^^>-2-:^^y^^yV) T5:y3 ^^x^ym— h (9 6 5. 9mg, 
3. Olmmol) <Dh/U=^ly (50ml) 1 . 5 B#|^^/?»^JtT?^T U^Co 

3^r^^. 2 1%wt. -thV ^•t^=^h'^i^h'-=^^y—J\^m0i (1. 2 3ml, 
3. 3lmmol) Srii^QUl^o ^e>»Cl^ra^, hyVa^:^ (30ml) trJDfgi 
25 S^feUfc, 5^W^, S;fe^?S!^7K (2 0 Om 1 ) SE^x i^ife^^^^V (10 0 
mix 2) r-ttWb. :f«^S^l!ll7K?!i^m-^i/;!^V!>i^T-^j!tbfc„ ^tb^^J£ 
ail6b^^tLfcai6^^vy;«7<^/i-;^7^Ai5'D-7 h>/^y^- (-^=^i^://g^®^3^ 
^A^xmHi) -C^M. ^^yw l-^>v^/V-3-;^-^yT-^x^:^-4-:«7yV# 
dfixi/— h (158. 5mg, 19%) , io^XJ^^^jl' 1 3 



wo 02/100833 PCT/JP02/05609 

259 

^yT'^y<l^-2-:iijly:^^t^U—h (2 13. 8mg, ■^4=j^7 5%) 

(c) 1 -^^'v'/UTif^-^i/- 3-:^>'0'^^ 

5 -;<7/^/K:^iXU— h (ISOmg, 0. 5 4 5nimol) O^i^/— 

ml) ^?^t2:. 7 5 %-a^7K^^^ (2ml) ^IMk.^ 1 2 0'CtC#ifiL^o 3 

m g , ^■M^=m 7 5 %) (^^;? y (1ml) ^^(21. 7 5 %-mMk7^^m 

10 (2ml) <^*Dx:. 1 2 0'C^c:#mLyi::„ 1 2l^W^. ^;£:j^T^5i^LI^MU 
^wSitS^l^i #t>-a:-c*{::^t\ 2 M-7km>ffc-:^ h y AtK^^t? p H= 8 i 

U/Co rn^^x i^^oi^/V (5 0m IX 2) T-JtajL. ^^Jl ^^tKM"^ 

(--^i^v/i1F^al^y^-I?^l±^) T'iltssi. i --<vi;?yvT-^^N-:/- 

15 3-^V (118. Img, 53%) §r#fco 

( d ) 1 -^^'S^^/V'T-^^-?^'- 3 -:i—/i^(D^^ 

^^#ffl^T, 0*C{^:*3V^rl -'Ov^/ur-^/-?^-- 3-;?^^^ (1 5mg, O. 
0 7 3 8 mm o 1 ) v?ai^^V:i:— t'/V (1ml) ^^^ic, TK^^ffcy ^T/l^ 
(1. 4mg, 0. 0 3 6 9mmo 1) iP;t, ^UK^UX^t^^ 3 0:9" 
20 KfS^^«^^:7K. 2M-7K^'fb-^ b y i^AtK^ISE. 7K®Jig{c]bn;t:/to m^ir 
^-Y >^iiU ^il^g^MJEESIfib#&i^^BS4r^^y:^!7'^»*>'V;^7 7i^^^-^ 

-;^'-/^(16. 2mg, 10 0%) t:#7to 
(e) tert— i/^yP 3 - fc Kn df-i^r-^^-^^- 1 — ;feyV7K=3r->l^— h O 

25 

^^#H^T, ^^i.^c:}3V^T 1 --<i/v^.'UT-^^-?>'- 3 /V ( 1 . 0 7 2 
g, 5. 2 2mm o 1 ) O^iJ^y — yl^ (4 Om 1 ) ^/^{C, 10%-Pd/C 
5 0%wet (5 0 0mg) , ^mr>^=^^J^ (2. Og) ^M^^ it^LfCo 
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nm\^nfbmtm^(Di:^t^ux2^dri^ (25mi) mm\^, otjcr^;*- 

'^JU i>:fjju:^:^^—h (1. 3 2ml, 5. 7 4 mm o 1 ) >SrJP^^ 3 O^^m. 
m.K^U\.fCo 2. 5^f^^^ tK (10 0ml) \Z.^\^^ nx2:^;VJ>, (50 

ml x2) ^«IS<Srlg7kSfe^-vi/^VT>i^-ctej*U:fc, rn^^^JE 

-C)ft$S^^ t e r t -^^)V 3 - Kt3 ^v^T-^^'^^'- 1 
=3f-v'l^-h (9 4 6. 7mg, 8 4%) ^#ytc 
(f) 5- (T■^^^°>'- 3— f y^;^-=¥>') -4-p(^yw- 1 H-^^/^v^-zv 

10 ^3l5St|S^T. 0*t:^^:j3V^Xl^WJ4 0 2 4 1 H— C i^>5^>^ 

—/V— 5 —Hr—A^ (69mg, O. 466 mm o 1 ) <DT V7\iYxi-7'yiy (4 
ml)^?KlC. h y ^3^^/V*:::^7-fV (1 4 6mg, 0. 5 5 9 mm o 1 ) ^ 
t e r t 3-t Kcr^v'T-^^^:^- 1 -;^7/V2i?=3fv^I/- h (10 0 
mg, O. 4 6 6mmol) , V:f^\fAyTVt?-^ J\y'i^^U\y—Y (10 1 

15 At 1, 0. 5 1 2mmo 1) 3 04>^. M«i.t3:#?iaUi^HK«^|2 Lfc^ 

-:^ h y A7K^^-e?5fc^% L:/to tKJS §r a n 7}^y^ A "cmittS^. ^^7k?i5fe 

ij'a-^hi/^i^w- (-^=aE^i?-:^/i^ife:3^^/u-T?^§m) -ciit^iuysio tLm^x^h 

20 ni/tJi-'f/l'ilrptt?/— /l^ (2ml) tJ:^«?U 4N-iftgfe-i^;^=arlh:^ (2 
ml) tr*P;t^„ 1 ^ra#> W.mmmnh^1tmk^:^ ^ / —Ay (SmO 

L# e>ix;ta?it^#0^^ iS' y -/V (5ml) \z.mm y <>*/P ( l g ) 
5:in^»ffiailll^|fe«feb;/to Cl(DH{*:Srixy ;i;>^yW;&^AiJ^ ^^/^3^.f- 
25 (^cua/fr/l^A/^^y—y^-^^tanjijN/^is/^^y— (1%-T>'^=T 
ilO r-j^tti) T-iWfi^b. 5- (r-^^N'^-- 3 — _4_^^/^_iH 
--fViJ^y-yV (4 5. Img, 39%) 

IR (neat) cm"'; 3 2 2 0, 2 94 1, 1 5 1 2, 1 2 1 7, 7 
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mM^S 9 O 

trans — 2, 2 - v?^ '^^/V- 5 - [ (4 1 H-^ 5 

(a) c i s - 3-7'^y-4, 4 '^Jl^i^:!7 u^^-^ y ^jV - ^^^(D'^ 

5 m 

3-ri:^K-4, 4-i^7«^/W>i^n^;a5-f-y :x (7 0 Omg, 4. 2 
mmol) (D^^y— /V (1 Om 1 ) l:i7X^'fb* b y (4. 2 

mmo 1 , 1 6 Omg) ^m^i^X^p-mT-^mMi^. ^(D^^ 2 O^mi^l^tCo 
RltM^Wm^"^^^ (1 0 Om 1 ) tClTl^J^U ma-k^^ (1 0 Om 1 X 2) 

^mtr^-a^ 1 O m 1 i^xmEErmm Uytc —fV ( 3 O m l > 

bfcm^ 1 0%^-?7v=!>A^^ (5 0%wet, 2 00 m g ) ^^^}nb7K^# 
ffl^T{^-r^?a-C-l^ffi«^L/c„ ^^^^-fe^-r h-^iilLfc^. 5^^<SrMJBET 
IS^L#G>tb/ca^Sr 1 N-HC 1 oi— ^/^^?g}j:-cifeig^^k-t-5 ;:i i iJi J; 0 s 

15 c i s-3— T5y-4, 4 — v?p«^y'l'ex:^n^dE^1hy— /ix-iffi^ig (7 2 0 
m g , 9 5 %. ^ 1 5 %© t r a n s W^^^W 5 ) ^Sfei^^t UT#fCo 
'H-NMR (DMSO-de) 6 ; O. 85 ( 3 H, s) , 0. 98 
(3H, s), 1. 05-1. 80 (5H, m), 1. 90-2. 00 (1 
H, m) , 2. 7 9 (IH, m) , 3. 4 0 (IH, m) , 4. 8 0 (l 

20 H, b r s ) , 7 . 9 9 ( 3 H, m) . 

(b) cis-2- (5-tKndrV-2, n^^^yjV) — l 
H--r y-r :^ 1 , 3 (2H) -i^:^^©'a'^ 

c i s - 3-T5:/-4, 4 -v^y f^/Vv^iJ' t=r-^^1^/— • (6 0 0 

mg, 2. 8 mmo 1 ) ©tIc (10 ml) @?SJCT-fe h= MJyV (5ml) , 
25 ^®J:*!;e'A(3. Immol, 4 2 3 m g) J;t5N-:55;>'W3j?3i h '>:7^>>V 
-r^K (3. Immol, 6 7 Omg) $r^;!]nb^(^*^ 2 ^K^fcti 

J;«3ci s-2- (5- t Kci:^^^^- 2, 2 -v^^ ^yWiXt^' u^df i^yU) — IH 
— < 3 (2H) (4 0 Omg, 5 3%, ^10%OD 
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t r a n sM^i^^^^) LT#fc, 

^H-NMR (DMSO-dfi) 5 ; 0. 90 ( 3 H, s) , 1. 05 
(3H, s), 1. 30-1. 75 (5H, m). 1. 80-1. 95 (2 
H, m), 2. 84 (IH, q, J = 12. 5Hz), 3. 69 (IH, 
5 m), 4. 04 (IH, dd, J = 3. 1, 13. OHz), 7. 65-7. 
9 0 (4H, m) . 

(c) t r a n s - 2- {2, 2 - ^/V- 5 - [ (4 ^/V- 1 H-'l' V 
^\r-f\y— 5 — < A/) n^df-ixyv} — i H-^ y^f > K— yP— 1 , 
3 (2H) -^^:^^^(0^m. 

10 IIJfe^j4 0 2-C#;fc4-;^^/l'- 1 H — < ^^^^Z —A'- b (5 0 0 
mg, 1. 8 3mmo 1 ) (D h/VctV (Sml) ^l^iC, ^mi-T c i s — 2 - 
(5- t Kcidf-v^— 2, 2 — v^^^/Vi^i? a^dfiy/V') - 1 H — y >- K^^l^ 
-1, 3 (2H) (4 0 0mg, 1. 5mmo I) > v^Ty^^l^^h 

y-n-:^^/V*:;^3j?7i^ (4 9 4mg, 2. 1 mm o 1 ) ^j^PL, 1 0 Ol:tC 

trans-2-{2, 2-v?^^/l — 5 - [ (4 ^/V- 1 H — i^^^ 
20 V'-zV— 5 — f /l^) :Rh=ar'>'] i^i?" a^^aj^i-^/U} - 1 H — < y-f 1 , 3 

(2H) (3 6 0mg, 6 1%, 1 0 %0 c i s ^Sr#5 ) ^#:fco 

^H-NMR (CDCI3) 6; 1. 00(3H, s), 1. 08(3 H, 
s), 1. 35-1. 50 (IH, m), 1. 70-2. 20 (4H, m), 
2. 59 (3H. s) , 3. 05 ( 1 H, dt, J = 2. 6, 13. 5Hz) . 
25 4 . 65 - 4 . 78 ( 2H, m), 7. 09 (IH, d, J=9. OHz), 
7. 24 (IH, d, J = 9. OHz) , 7. 6 7-7. 7 5 (2H, m) , 
7. 76-7. 85 (2H, m), 8. 03 (IH, d, J = l. IHz), 
10. 0 4 (IH, b r s) . 

(d) trans-2, 2 - v;^;;* ^yV- 5 - [ (4 ^/U- 1 H-^ ^^tJ^^- 
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trans-2- {2, 2 - 5^^^ ^/l^- 5 - [ (4~?t^/U—lH — il^^V 
-/i^-S — i ;V) iy^ u^^-y^v) - 1 H--r y-^ K—/^- 1 , 3 

(2H) -^J:^:y\Z.^ mM.\^X3 0'yo-:^^AyT^ly/=y^^ y (10 ml) 

TtR^?^) =2 O/ir-^ttl) -^Jiti^U. trans-2, 

[ (4-p<^.'P-lH — f i/^y^-Zl— 5--r/^) ;^=ar->J v'j^'n 
(1 4 3mg, 6 0%, J^l 0%<^c i s#:^#5) ^#/feo 
10 'H-NMR (DMSO-dg) 6 ; 0. 79 (3H, s) , 0. 94 
(3H, s), 1. 10—1. 90 (6H, m), 2. 39 (3H, s), 
2. 74 (IH, dd, J = 4. 1, 10. 4Hz) , 4. 49 (IH, m), 
7. 09 (IH, d, J = 8. 8Hz) , 7. 27 ( 1 H, d, J = 8. 8 
Hz) , 7. 99 (IH, d, J = 0. 9Hz) , 12. 85 ( 1 H, br 
15 s) . 

mmm5 9 1 

c i s-2, 2-v'p<^y^-5- [ (4 1 H— ^ ^i5^i^— yU— 5 — ( 

(a) trans-3-(l, 3 - v?;*-=^y- 1 , 3-v^tKP-2H — y-T 
20 —4, 4— ^;^^5^/l'v^:^a^:^->'/U' A-—Vn^ly:/=c 

^SS^i 5 9 0 icixttbtbfc cis-2-(5-tFn ^V- 2 , 2 ^/V 
v-^ n-^-drv'^V) - IH — Ty-f^K— /^-l, 3 ( 2 H) -e^^V (5 0 0 
mg, 1. 8 3mmo 1) (DT h^t Kay^:/ (1 Om 1) ^m^. 3X^\CX 
25 4-= hn^S#^ (3 2 Img, 1. 05mmol)^ V }) y z>^=^;}y7i^:^-7 ^ 
V (5 7 6ing, 2. 20mmol) . A 0'yo-i^=^^^^T-/\^93 ;V:^^^y\y— 
h/ h/Woi:/:^?^ (1. 0 0 ml, 2. 20mmo 1) ^Mx.^ mm^X^Ws^ 

- (--^1^://g^®^^^/^t?^ffi) -eifiML. t r a n s - 3 - ( l . Z-'JUr 
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^l^-l, Ko-2H->ry'rvK— t'yV) -4, 4—^J:;<'f- 

y^Pv-j? ci^dr'>/^ 4-— hn^:/>yrc— h (5 0 9mg, 66%) ^r^f^ho 

»H-NMR (CDCI3) 8 I 0. 90 (3H, s) . 1. 05 (3 
H, s), 1. 30-2. 00 (6H, m), 2. 85 (IH, q, J = l 
5 3. 4Hz), 3. 69(1H, m), 4. 05(1H, dd, J = 3. 5, 
13. 4Hz), 7. 66-7. 75 (2H. m). 7. 78-7. 87 
(2H, m) . 

(b) t r a n s -2— (5- t Kp=3^v^-2, 2 -iPpt'^jUZy^ n^^i^M 

-iH — < y-Y :^ /i^- 1 , 3 (2H) -i:^:i-:^<D^^ 

10 trans-3-(l, 3 — i?;?h^y— 1, 3 -i?t Ka - 2 H— l' y^ K 
— Y'/l^) -4, 4— n-^dj^ex/l^ 4 — — h P-^^^^^y^i— h 
(4 2 Omg, 1 . 0 Ommo 1 ) ^ J —JV (10ml) ixh^tKD:7 
7>' (10ml) (Omi^mWrn^. 3<Cle:-C2 8%— :^^y h^^^K (O. 

24inl, 1. OOmmol) -^MtL. O^CtCT: 3 O^^KI, i^V^-C^^B.^^:-C 3 5 

}\yf3 '7J^^x2-^v^'7y>(- (^=3r1^ v/'i^^^^/i/= 2 / 1 ) 

trans-2— (5-t Ki=» =^ V- 2 , 2 - v?p« '^/Vi^^ xi^^-y/V) — 1 H 
20 — Y y-Y K—ZW 1 , 3 (2H) -e;?3hi^ (231mg, 85%) ^#yS:o 
^H-NMR (CDC 1 3) 6 ; 0. 9 3 (3H, s) , 1. 02 ( 3 H, 
s), 1. 25-1. 40 (2H, m), 1. 55 — 2. 00 (4H, m), 

3. 04 (IH, dt, J=2. 9, 13. 7Hz), 4. 31 (IH. m), 

4. 55 (IH, dd, J-3. 5, 13. 4H2), 7. 67-7. 75 
25 (2H, m) , 7. 7 6-7. 8 7 (2H, m) . 

(c) c i s-2- {2. 2-v57«f^/l— 5- [ (4-p<^/l'-lH — (1^^:/ 
-jV-5 — T/V) iy^ n^^^^/i^} - 1 H— < y K— 1 , 3 

(2H) -v?:^:x 

lllfe0ij5 9O (c) (^^^fe^^:l^C-CSJ;&?r^T5a^v^■g-fi£uyto 
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'H-NMR (CDCI3) S; 0. 9 2 (3H, s), 1. 12 (3H, 
s), 1. 20-2. 20 (5 H, m), 2. 51(3H, s), 3. 0 

4 (IH, m), 4. 00-4. 15 (2H, m), 7. 11 (IH, d, 

J = 8. 8H2), 7. 24 (IH, d, J = 8. 8Hz), 7. 67-7. 
5 75 (2H, m), 7. 76-7. 85 (2 H, m), 8. 02(1H, d. 
J = 0. 9H2) . 

(d) trans-2, 2 - e;^^ ^/V- 5 - [ ( 4 -p< ^yV- 1 H-^ ViJ'':/- 

mmms 9 0 (d) (D:;^m\^mcxRj:t^^n^j:\f^^mvrco 

10 Wii^ : 1 7 0~1 7 It 

•H-NMR (DMSO-dg) 6 ; O. 7 9 ( 3 H, s) , 0. 8 7 
(3H, s) , 1. 0 0—1. 6 0 (6H, m) , 1. 7 0-1. 9 5 (2 
H, m), 2. 30 (IH, dd, J = 3. 7, 11. 9Hz), 2. 37 
(3H, s), 3. 98 (IH, m), 7. 10 (IH, d, J=8. 8 
15 Hz) , 7. 27 (IH, d, J = 8. 8Hz) , 7. 99 (IH, d, J 
= 0. 6Hz), 12. 87 (IH, brs) . 

mMm 5 9 2 

1- {4- [ (4-p<^.'V- iH-'f :/i5^y— yw- 5— fyv) ;^=arv'] ^^^u^ 
20 (a) 4- { [t e r t (i^p^^^^/^) i^y/V] v'^5'tI^^-^^ 

4-t Kndrv'-^^ ^^dri^^:^7^^';j?^^^^^y^ (c i s/t r a n s ^^-B-^^s 

5 . 0 0 g , 3 1. 6 mm o 1 ) t-< ^ ( 4 . 3 0 g , 6 3. 2 
mm o 1 ) '^jVi^fVJ^rr %Y (20ml) t -zf^^-Zl^^^J;^ 

25 yyl^^pj) K (5. 72g, 37. 9 mm o 1 ) <^^j!a-e;(inx.-C-?:©iiL^-e 5 # 
Wm^LfCo HlS*^T^. i^^^5^/l-/^h/i-^:/=l/^l^«t3lc=^*Px.. 

{ [t e r t-^f^/V (v^pif^/l-) v^JJ/V] :r=5fi/} i^i^ ^^dE^i^:✓;&/^7l?:x^ 
;^5^/vSr#yh (8. 6 6g, 10 0%) o 
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(b) (4- { [t e r t-:/^/V (i^^g^yW /l^l 

i^M 7^ y -/Ko-g-^ 

4- { [t e r t-Zf'^/l' (i^^^/l^) i^V^^l n-^^-^l^-^ /V 

^:^^-?«5^>'V (2. 5 0g, 9. 1 Smnio 1) ©7^ fc KD7^i^^?S (2 
5 5ml) \Z.^^T'^ism{^))^'^J^T)\^%^^J^ (6 9 6mg, 18. 4 

mmo 1) ^MTLf^o -l>feat«5^=fTofc„ RJ^CJ^T^^. 

{-^^^ly-Wm^^A-=l : 1) KXnWiX^. (4- { Ct e r t -^^/V 
10 (v^^^/V) VU/V] ->:J^ n^^V/V) :^9J~-jV (2. 0 8g, 9 3 

(c) 2- [ (4- { [t e r t ->^^/V iyy/V] ;r=3rv'} v^iJ^ 
a^^^v'/i^) ^^yP] -IH — r y-Y ^-i/y— /l^- 1, 3 (2H) ~-J':^^^<0^ 

15 (4- { Ct e r t i^y>'V] -y^n^^-^jV) 
pt-^/^/l-il. OOg, 4. 0 9mmol). h y 7^c::^7U/J^;^:7 ^ > ( 1 . 
ISg, 4. 5 Ommo 1 ) ioJ;t;5:7i5^/W ^ K (7 2 2mg, 4. 9 1 
mmo 1) (DT" N^t Kn:7^>^ (15ml) ^miS.-Q3 O^mWi^tio 

^(OR!i^MKi^Tyi:^:^ji'^::yWt'>^^^/^ i4 0%h/^=^>fSm, 2. 2 0g, 

20 4 . 9 1mmol) ^^^<y) tM:^. ^Mt?5 ^Il8«#b;fe„ «£ET^3!«^|| 
*bt^y ;&<;^>'i/;&7i^i5' hi/^ ^^^^ (^dr-!f^/g^^zii5^yv= 4 : 1) \z. 
. T«MU. 2- [ (4- { [t e r t-y'^/U (v^/^/l-) i^y/V] ;^-drv^} 
:^^t3-^:a^i^yV) - 1 H --T V-f ^'iJ^i/— /l^- 1 , 3 (2H) -v^;^-^ 

(1 . 6 0 g, 10 0%) ^#;to 

25 (d) 2- [4- }^n^iyiy^x2^ei-iyAy) - lH--( V^l^^ 

y— /V-1, 3 (2H) -V':^>'(D^^ 

2- [ (4- { [ter t -zf^jU (i^^^^M v^y/W] iy^c^dr 
i^^'V') -iH—f V'f /V-1, 3 (2H) (1. 6 0 

g , 4 . 0 9 mm o I ) (Dt- h ^ t 7 7 :^/7K (1:1, 10ml) 
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izhv y/i^:tv2mm ( 1 m 1 ) sr;&D^. mm.x- 6 mmmw i.-^o R^-mi^mm=^ 

yV=2 : 1-1 : 1) Icr^Mb, 2- [4- (t Kn dpi/i^i^ o^drix^v) p( 
5 ^/l^] -IH — < y^l^-^f^Z—zV-l, 3 (2H) -v';^^ (0. 7 O g, 6 1 
%) tr#fCo 

(e) 2- ( {4- [ (4-;'{^yl— 1 H--r^:$^V— /I— 5 — f/l') 
ix] Z/-!7u^^ZyjV) -IH — T y ^ ^'l— 1 , 3 ( 2 H) — 

10 2- [4- (t KadE^iX^':i^C2^:3fi^>'V) ;^'^>'V] - 1 H-^ y-Y 

— 1, 3 (2 H) — (3 5 8mg, 1. 3 8 mm o 1 ) C!> h/l^^i/^^^iS^ 

(10ml) iyTyy^^U>hV-n—:^^jV:^:^:^yly (50 0mg, 2. 
0 7mmo 1) . HJfe^!) 4 0 2 -e#fc 4 ^yU- 1 H— T ^^^5^^—/^- 5 
— /l^ (306mg, 2. 07 mm o 1 ) ^mm-CM^tc^. 2 ^F^*D|^jlj5ffi UfCo 

T@*U2- ( {4- [ (4-7«5^yV- 1 H--f ^i5^^/— /V- 5 f/V) ^:ar 

ix] t2^^iyj}y} - IH — f y-r^^tj^y^— 71^- 1 , 3 (2h) — 
^x^m^i^ ( 1 . 4 3 g) ^m^o 

20 (f) 1- {4- [ (4-^^/1— IH — f>yy^—/V-5-^ji^) yir^i^l > 

^ n^dE^>y7W — y ^ >T 5 

2- ( {4- [ {4-?^^;V-lU — f ^-iJ^'y*— ^'/W 

n^drv'/H y^/P) - 1 H— < y-f ^-iJ^y— /W- 1 , 3 ( 2 H) -v^:^>' (3 

5 8mg, 1. 3 Bmmo 1) IC3 0%y^yVT5>'-3i^y (1 0 

25 g) <lr^?i.r'*P;tfe^^ 2^TOI^Jlg{cUfco ^?a^T*/«&*PU;fc^^ ^JBET^^K 

SrS^uyho >>'y;«7'{^/v;*7i=^i^ci-^ h^^^w'^ (^^ aajjN/UA/y :?y— 

/ h yrc^/v-T? 10:1:1) (dTi^j^U, 1 - {4- [ 
5 0 m g , 4 2%) tr#^o 
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(g) 1- {4- C (4-:;<'^ju-iH-^:y^y^—/i^~5-4M 

1- {4- [ (4-p<^/^- IH— f^-^i/— — (M :ir^i/] i^-^ n 
^df-i^/W -J^tJ'VT^^ (1 5 Omg, 0. 5 7 8mmo 1 ) — ^'l^ 

5 (2ml) ^^\Z. 1 N-iftSI— T^^P^^gf (0. 70ml, 0. 70 

mmol) ^S?at?;!jPxL-C^(Dta*-e3 0 5>M»#Uyt„ ^I^JET^iS^®* 

iil-rsr irtzii 1- {4- [ (4-pt^>'i'-iH— r:/;^^^^— r 

/U) :^-=3r:>'] v'i^n^^^v'/W ^ ^ V • itSfeifc (148mg, 87%) 
10 S:#:fc„ 

IR (neat) cm"^; 2 9 2 7, 1 5 0 8, 1 2 6 7, 1 2 2 7, 1 
0 8 4, 9 4 5. 
5 9 3 

c i s-4— [ (4 — iJ'Dci— IH-^i^jJ^y-^V— 5— ^71^) iy^x2 

15 ^^-^^^T % >- • mk^<o^^ 

(a) c i s-4- [ (4-iJ'aa-lH — T^^y— /I'-S — TyV) ;^^->-] 

^m^m^T. ox:izis\,^xmMm4 e 8-e#fc4-:^^nci-iH — (i^yy^ 

—/V— 5 (150mg, 0. 89 0 mm o 1 ) <Ox h^t Kn:7^>' 
20 (6ml) M; :7rc=:/VJi^;^7-< (2 8 Omg, 1. 0 7mmol), 

^Jfe^!|3 2 3 (a) -C#fct r a n s -2- (4 - t Kn df^v^i^iJ^ p^^v^/l,) 
-IH-^ y^l^V^-jl—l, 3 (2H) -v?::^-^^ (2 I 8mg, 0. 8 90 
mmo 1 ) . y:7'a tVVTyi^;&yVJj<=¥e^W— h (193m1, 0. 979 
mmo 1) =Sr*n;tfco 3 0^^. ^?g.K:#taUj^it#Uit„ S^S^?SSr«E« 
25 IgU^bn^fcaS^^t^o^^/vi. (20ml) I M-7Km<t:-^ h 

y !>i^7K^*SE (I 0ml) -egfc?^UfCo 7RSi^:i^Pt3 7}x7UA (10ml) TfStt 
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(1 %-r:/^-T7X) r-^j±l) -CMMb, c i s-4- [ (4-^Pn-lH 
— <^^-$r)/-;V-^-^ /I') 'ypn^^^^^T^l^ (8 3. 6nig, 3 

5 5%) ^#fe„ 

(b) c i s-4- [ (4— iJ'na-lH — T V^iZ-zV- 5 -^yV) :^:aE^->] 

^^#ffl^T. M.m^ii\*^Xc i s-4- [ (4-i>i=ia-lH — il^^^- 
/ly-S-^M ;^-=arV] C2^^r1^>'r $ > (5 4. 2mg, 0. 2 04 
10 mmol) (DT-^ h^-hV/V- (4ml) /V (im) 

MV. lM-:^^-e;^3i^/Vai— 7^/1/ (2 2 4 /z 1 , 0. 2 2 4mmol) 

TUfCo l^r^m^ -S/^?M^®?^lCv?::r:^yV3i— (lOml) ^M^. MM 

^^itUc i s-4- [ (4-^uvi-lH f>y:/-JU-5--(Jl^) 

'>'^D^^i^>'T5 -i^ii (5 7. 8mg, 9 4 %) ^#ytc 
15 IR (neat) cm-'; 2939, 1504, 1240, 939, 79 
6. 

MMW'l 5 9 4 

5- {T-^):f>'-4-^jU:t^iy) - 4 - ^ ti u — l H--f ^--^^y-zi^cD^^ 

mm^mnrf. o°c}c*3v^TllWJ4 e 8-e#:fc4-^j^nD - ih — r^^:/ 

20 — <;u— 5— yi^ (1 5 Omg, 0. 8 9 O mm o 1 ) CDx h 7 t 77 >' 
(6ml) ^^IC, MJ 7m=:zV7;t-:^:7^ > (2 8 Omg, 1. 07 

mm o 1 ) . 3 2 2 ( c ) -C#fc t e r t -•:f^;V 4 - t Kn :35- v-T-^' 

-'^i^- 1 -;^7/VJj^'^iXl^- h (1 9 2mg, 0. 8 9 Ommo 1 ) , y:7"P 
\fj\yT-Ji^iJjV:^^^^ h (193/tl, 0. 979 mm o 1 ) ^^P;tfeo 3 

a /J>yUA (20ml) CinSr 1 M-7jc®?>fb-:^ h U ^ J>>imWL ( 1 0 

m 1 ) T'?5fe^LfCo Tkm^^ □ dxKyUA (1 Om 1) T'^^tti^, ^^JI^MtK 
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tbriti:t^/l't:?^^y—^l- (3ml) K^mi^. 4 N-lfe^-i?:r^i^:/ (3 
m 1 ) ^M^it. 1 mm^^^^n^bi^hitnm^:^ ^y—JU (5ml) \Z. 

Wkm\^nbtiftmmt:nxf?i^y—/iy (smo \zmm\^. dg) 

(^t2^3Ji^/^i^/'7<^/— /i'-»-:i^i=in7j>yVA/^ iJ'/— /l^ (1% — T:^^=^T 
tK) "C^m) X^i^MV. 5- (T-€fV-4--r/l'^=3ri^) -4-^aa-lH 
— ^^-t^^y^-zv (1 2 8. Img, 54%) ^^^±0 

IR (neat) cm"^; 3081, 2923, 1497, 1184, 7 
10 2 9. 

Hife^j 594 (D:)fm^m \:>xRit^^nm\ ^Ti^iyr^-i-mmm 595 <D^t^m 

^-g-^Lfco fcyg-L. tii^ilJ|S|-(c: t e r t->^^/V 3-t Kn ^v- 1°-< y v'^' 

— 1 — ;i7>^^3l?^i/'U- h^l:^V>^„ 

9 5 

15 5- (,l^^Vi^l^-3—^^U:t^'^) -4-^x2U-lH f l^^-:/—J'l^(D^^ 

^H — NMR (DMSO-de) 6 : 1. 60 ( 1 H, m) , 1. 73 
(IH, m) , 1. 9 2 (2H, m) , 2. 9 3 (2H, m) , 3. 0 6 
(IH, m) , 3. 2 4 (IH, m) , 4. 4 0 (IH, m) , 7. 3 6 
(IH, d. J = 9. OHz) , 7. 49 (IH, d, J = 9. OHz) , 
20 8. 05 (1H, s), 13. 37(1H, s). 
5 9 6 

5- (t°-<y v^V-4 fyW^^v') -4-i^PCr-lH C^^^Z-Jly - 

^5!f#H^T. 0'CtC*3V^-C||Jfe#J4 6 8T#fc4-^i3n-lH-^>y>^ 
25 —/U— 5 —:t—/l' (150mg, 0. 89 0 mm o 1 ) <DT t Kt3 7^>' 
( 6 m 1 ) h y 7ain/^:7;j-;^7^> (2 8 Omg, 1. 07 

mmol), tert—zf^jV 4 — t Ka :^i/lf-<y i/i^— 1 -:^7zU7j<^S/U 
-h (17 9mg, 0. 8 9 0mmol) , i?'iyyu}:fj]^T:/i;^:fyyV:^^-yu 

— h (19 3m 1, 0. 9 7 9mmo 1 ) Sr;!n]X.yt, 3 0^^. ^jajc#ii.bi|* 
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5 mm.\zmhn-^:t^/}^^^^y—/i' (Sml) tc^^lPL. 4N-l£ll->';r=¥ 
f-i^ (Sml) ^*P;tfeo mW^s ^^gifig^^e);^.)^^^*!^^^^/^^?^ 
y-^Jly-^mi^V. 5- (l^^y :^>'-4 --j'^^^=^v^) - 4 n □ - l H— f 

mmm. (219. 7mg, 8 6%) Sr#fc„ 
'H-NMR (DMSO-de) 6 ; 1. 9 3 (2H, m) , 2. 0 5 
10 (2H, m) , 3. 0 6 (2H, m) , 3. 2 4 (2H, m) , 4. 6 1 
(IH, m), 7. 36 (IH, d, J = 9. OHz), 7. 49 (IH, 
dd, J = 9. 0, 1. OHz) , 8. 03 (1 H, d. J = l. OHz) . 
8. 99 (2 H, brs.). 

MMms 8 9<Dj^iSfeicipc-csjt&^^f^j;vN, uT\^^-rmMm5 9 Koit^m 
15 ^^0. bfco f^i^ m^mM\^mMm 4 6 9 -e#fc 4 - h ix- 1 h— r 

«^?1J 5 9 7 

IR (neat) cm-*; 3 1 7 4, 2 9 2 9, 1 5 1 0, 1 2 3 0, 9 
20 2 8 , 7 2 3. 

mMm 5 9 8 

4-:;^i3^- 1 H-^>i5^>^-/v-5-;r-/KD'a-^ 

#%^?!l4-C'#yfcl H— f ^-yy'-yl'- 5-;^--/^ (8 0 Omg, 5. 9 6 
mmo 1) <737" h7 t Kn7^>' (2 0ml) ^^KlC, ^j!g.jCTN-::?'P^=i^N 
25 ^^'f^K (1. 0 6g, 5. 9 6mmol) ^Sr^Pxifeo ^mi-Tl 4 B#F^<Sa 
^#bfco ^JBE^»iN§br#bnfc^«<Sri^y 5&y/V;!{7^Ai5'n-7 ^^7:7-<- 
(^^i^^/g^^cIl5^y^T•^|±l) -C!»1^U4 -:/u^- 1 H— < >';$^>^-/V- 5 
il. 15g, 9 1%) ^#rCo 
'H-NMR (DMSO-de) 6; 7. 37 (IH. d, J = 0. 92 
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Hz) , 7. 40 (IH, d, J = 0. 92Hz) , 7. 82 (IH, s) , 

9. 77 (IH, br s) , 13. 12 ( 1 H, br s) . 

^Sr-g-^L^io Ifitl.mMn 5 9 8 4 i H — < ly^-J—jv- 5 - 

mMm 599 

5— — — 4 -r^c^— 1 H— ^ 

MS:in/'z = 3I0 (M+ 1 ) 

10 6 0 ae^-fb-a-^^Sr-^fifebyto fc:/SibS©&M5 9 8t?#^4-:;^a^- IH-'Ti^ 
Ilife^J 6 0 0 

trans-a- [ (4-:/n^-iH — f ^'^^'y— yV- 5 -^/V) v' 

15 MS:ni/2 = 3 10 (M+1) 
H 6 0 1 

c i s-3- [ (4-:/n^-lH — < ^y-^^/^jV- ^ JV) l^^u 

MS : ra/ z = 3 1 0 (M+ 1 ) 
20 mfe#j6 0 2 

trans 4- [ (4— :/n^-lH — O^y^—A^— 5 /\^) 

MS:m/z = 3 10 (M+1) 
IIJfeMe 0 3 

25 c i s 4- [ (4-:^a^- 1 H-^ Vif^V^— /V- 5— Y/U) 

M S : ra/ z = 3 1 0 (M+ 1 ) 
6 0 4 

4 -7/V:^ci — 1 H-^ yv- 5 
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(a) 6—^X1X2—2 — 7y^:^P — S—t^'^jV— 4 — — h a 7 a: y —jV<D^pilt 
85% = h 13 = . ■7/^:^13 J}? h (9. 50g, 6 0. 8 

mm ol) (^■J/i^PCiT'^^' (150ml) UM^'Mc, yk^T. ^—■!7vin- 
2->'/U:^i3- 3-p<5^/^7aiy— yl^ (9. OOg, 56. lmmol)c9v^^ 
5 nnpt^V (lOOml) ^SrO~ 5°C-C'MTUfco UT 2 B#K 

(5 7ml) \Z.% 0°C^X-^m?aUT^/5^L. 6 O'C^T?^?^, 
^ (17 1ml) '&^gTL^?l.*T-;lEfc?^U$bl2:^'Jc?&i^ia=^. ifcD;/h^S<lr^tSJ> 
10 l&^^b. 6— :^'np-2-7/V:^D-3— j?*"?^/!^— 4-=ba73iy— (7. 

0 5 g , 6 1%) ^#fco 

(b) 4— T5/-2 - :7'/l':t n - 3 - 7^ =^>\^-y ^ J — /V©-^^ 

6— -jrpa— 2 - n — 3 - ;^ ^/V— 4— =hP:73iy — yl^ ( 4 . 1 1 g , 

1 9v 9mmo 1 ) ©in^y— yv (200ml) ^^Sld 1 0'yf>—-f^'7''^pJ^/l3 
15 — (5 0%-^7Kife, 4 10mg) t =¥^T>^= ^7 A (1 5 . Ig, 240 

mmo 1) ^mnx.. *PmiSSKT3^MiSS:j!i.^#UfCo -fe^-f b^iSUfc^. ^ 

iE^g^ bTa^^i^^#fc„ tk h s^^3i^yi.-t?^iB b (7X»{i 5 °/onmkMm-f- 

V^)^ p H 6 ~ 7 \zmm bif tttH) . ^atS^lr 5 %^it7KX-dfe?^^, 

^S7K^^^-v^^^^!?A-C^J!tb. -50^. ^?^;^LT4-T$y-2-:7yU';^-o 
20 -3-7<5^yW7^y— yv (2. 8 9g, 10 0%) %#;/t„ 

(c) 4— (T-fe^yvT^ y) -2-7y^:t-i3 — 3— p<^.'l'':7Jz=y^T-t7"— 
^©'g■^ 

4-r 5 /-2-:7yV::^-ci- 3-^^yV7^y— yw (2. 80g, 1. 9 1 
mm o 1 ) tf y V (3. 53ml, 43. 6 mm o 1 ) (Di^^:3i^yv ( 6 0 
25 vsy\) Wm^Wm^ 4 9 ml, 4 7. 6 mm o 1 ) ^^MT'MTL}fc 

#a{j:6 5'C*-C#mbr4 5r»-ffi-f5^jfij^#Lfcio ^fiK bfcSi^;*0!^^?fi* 
-e^^*P^^ 7Ki:@^^^^yv--e:9-@BL:fc;!)S^^5^;5S^5l9, -tbfi^ltlR. $fej^UT4 
- (T-fe^/l'T^/) -2-:7yp;^-n-3-;;f ^y^^^^/l^T-fex— h (6 7 9 
mg, 15%) -^'^i^o ^WL^Wm.i7X2^'^j\yJ^~Q^^\^X'^^^m^n. Z. 
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fh^Mf^^=^^ji^ (8ml) ->^df^^>' (24ml) -^v ^-^/i-zfm^x^xmm.. n 

( 3 . 5 4 g , 7 9%) <^#fCo 

(d) 1 -T-^^/V—4-7jl^:tu-l H-^ :y-$^y^—Jly- 5 ji^T-^T— 
5 hO^^ 

4- (T-fe^/VT$7) -2-7/U:tv^-3-^=^Jl^Z7a^=L/i'T±y^—h (2. 
2 5 g , 9 . 9 9 mm o 1 ) (OWf^^^^^ (30ml) ^^^MTidW^^ ( 2 . 8 
3m I, 3 0. Ommo 1 ) > X h7>^'9^/V'T:^^=!>A:/a-^>f K (1 6 1 
m g . 0 . 5 0 0 mm o 1 ) . g^^:si? IJlJ^A (1. 96g, 20. 0 mm o 1 ) . 

10 M?Slft-< yr 5 /V (1. 75ml, 13. 0 mm o 1 ) ^||S^^:^ia-e;!JP;t^>^r^- 
g^B|3i^^v-e?§ttS) -CJfiifS* b 1 -T-^f-jv- 4 - :7/v::j-n - i H-^ l^^y/^ju 

15 - 5 — f b ( 1 . 0 0 g , 3 8%) Sr^Vto 

(e) 4-:7/V;^t3- IH— Y^^^J^^^— /l^-S-^— yVCO-^fife 

1 —T-^^JV- 4 - 7>'V;^a - 1 H — f yU- 5 — f /VT-fe^— h ( 9 

9 5mg, 3. 7 8mmo 1) (O:^-? J^J^^ (5ml) —TYy\L Kci^^^^ 
(5ml) ^§^^t^:6N7K^'fl::^^y l^ATtc^tR (5ml, 30mmo 1) ^^S. 
20 -e^STb. ^bjzi^ia-es. 5^ra{ISrm«^^b:fco :^^b:/5:SJt£:?SJ-l Ni^lg 
tK^^K (j|^2 5ml) ^^j^TbXpH 5~6t^b. g^S^^5"7l-T-ttW b. 

If ^^fegTK-cifcr^^. ^7k^5Sil^i5^^v'l^i^T♦^j^b. ^ilsiib-cm^ 

-C^ffi) -C»Mb 4 - 7^V;^D - 1 H-'T :y^^/—J\^- 5 /V ( 2 l 9 m g . 

25 3 8%) Sr^feo 

^H-NMR (DMSO-de) 6; 7. 05 (IH, t-like, J 
= 8. 4Hz), 7. 18 (IH, d, J = 8. 8Hz), 7. 99 (IH, 
s), 9. 29(1H, s), 13. 07(1H, br s). 

0 7 Ostein b-CS*&^tTJfcVN, &.T\Z.^-t%Mm 6 0 5 (D^t-^m 
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- :t-jiy^mw^m V > fee 

MMm 6 0 5 

5- — (jl'^^i^) -4-7yV;ri3- 1 H — f^^^— 
5 MS:m/z = 2 5 0 (M+ 1 ) 

^-^fifeLTto fcy^:l-^ifei?iJ6 O 4-C#7t4-7/V:*-ci- 1 H-^ /V- 5 

HJS^je 0 6 

10 c i s-3- C (4-7/^:^13- 1 H-'fi/tii^y—/W- 5—^ /V) 
MS:m/z = 2 5 0 (M+ 1 ) 

mmme o ? 

15 (a) 4— ::/cr^- 1 — 7^ b^t Ka- 2H-tr^>'— 2— ^/V— 5- (t" h 
Kci-2H-lf^:^-2 — f/V:^^'^) -IH — 0^>^—/\^(D^^ 
MMM 5 9 8 4 ^- i h — r v'— yU- 5 (13. 0 

8 g, 6 1. 4mmo 1 ) Oi^j? nn^iJ'V (200ml) ^^t^l 3 , 4— >?t 
Kn-2H— f^:^ (1 6. 8 ml, 184mmol). p - 
20 m\^Vx^>M (4. 6 4g, 18. 4mraol) ^ta^xm^^Wl^fzL^ I^Jt^m 

= 1 0/1 — 5/^1) -e*»M-r-5r <t(cj; 0 1 -7" t Ka-2 

H-lf^>'-2-^yV- 5- (7^ h^t Kn-2H — lf^>'-2-^>'^:^^^^) 
25 - 1 H— O-i/y— /I^ (1 8. 14g, 7 7%) $r#fCo 

(b) 4- (^^/V^:^) -l-7"h7t Kn-2H-fc'^:/-2— i'/V-5 

- (x h^t: Kn-2H-tf^>'-2— r>'l':t^V) -IH — (>"^:/—jl^(D'B- 
fife 

4-P^a^- 1 -X h^k Kn-2H-e7>'-2 — T/l'-S- (T^h^t K 
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l3-2H-fc°7^'-2-^yl';:*-=3E^€^) - 1 H— f (0. lOOg, 0. 

2 6mmol) <^N, N->?p< $ K ( 1 m 1 ) ^m^i- h V ^ 

:t^h^'>h'(0. 02 6 5 g, 0. 3 8 mm o 1 ) ^*P^, 7 O'K^iZ.jjQmi^X 

1 1 mmmwi^tio R}t>mm^7i<.i^Mx.x h/\^=^:^/mm^^^i^= i 1 3 m 

^97 ^~ (-^=¥f-i^/i^m^^/>=l 0/1) t?«f«!"f-5r^{c:J;«9 4- (p< 

9^/1^^^) -1— Ko — 2H-f ^:^-2 — f>;L'— 5— (7"f9tKi3 
— 2H-\f'7:^- - 1 H-'f (0. 0 7 3 7 g, 8 

0%) ^#)to 

10 (c) 4- (pt^/W^^:^) - 1 H— r >'^i^— /^-S-:^-— /KT^-g-^ 

4- (p« - 1 -7" b^t K13-2H— tf7i^-2-^yl'-5- (t^ 
h^fc Kn-2H-lf'yi^-2— f/i';t-^iX) - 1 H— T V^J^y— (0. 0 7 
SOg, 0. 2 Imxno I) <Di^^ X2u:;^^>' il ml) ^m^hV Z7^U:tti^ 
m (1ml) ^^*P;t. l^raa#U:fco SJCS^Sr7Kl;:3!in^TB^^^^^l-T?3llI 

x^v^m vtL^m.m-r^ ^ti^x^o 4- ^^/i-^^) - 1 h — r i^^y—yi^- 5 

(0. 04 8 Ig, >9 9%) 
Bj^ :126~128'C 
20 ^J£^J 6 0 8 

5- (T-fef^^>'-4— l'>'V:^=¥t^) -4- (pt^yv^:*-) - I H->r /i' 

(a) tert-:/^^V 4- { [4- (pt^/V^;^) -IH — T ^^i?^!/— /V 

25 6 0 7 4 - (p< ^/V-^;^) - I H — < l^^y—Jl^- 5 /V 

(0. 0 3 7 7 g, 0. 2 Immo 1 ) O-t' f7 t Kn:77 V (2m 1) ^IKt- 
3 2 2 ( c ) ■t?#fc t e r t --^^JV 4 - t v'T-^x-?>'- 1 -;t7 

>'^JK^i^U- h (0. 0 5 04g, 0. 2 3mmol)^ Y ^) -y a^~jViii7^-7 y{ 
V (0. 0 7 2 3 g, 0. 2 8mmol) SrJa^T^^nU. T>^i;?;&yWJjf 
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'^-< yzfxiyfjV (0. 0557g, 0. 2 8mmo 1 ) (OT YyM 

(1ml) mm=^mrL.tim. m^i^m^tvxn^mwi^tzo ^it^mm^mm 

5 ^x^-^V^^^-^ A— (^=3rf->'/'g^^ai^/U=3/l~2/'l~3/'2) T-3»^ 
-rSr^tCct?) t e r t-:/^/l' 4- { [4- -IH — T^^iJ^ 

/P- 5 — < )V\ -^-^-y} T-^y<>- 1 -:^7>'P'3!}?:¥v'l^— h (0 . O 3 1 8 g , 
4 0 %) ^#fCo 

(b) 5- (Tif^-«i^-4 — -4- -IH— 

10 

HJS^JS 7 7<D:^«fet;:!:pi::.-cSj5S?S:fT?^v\ mJSO'fk-g'i^^r'^^Ufcc. ^hi^U 

t e X t-'Zf'^jV 4— { [4- (pi^/P^:^) -IH — 

(c) 5- (T-€/-«>'-4 — <jV:^^^y) -4- U^^/V^:^-) - 1 H—fV 

5- (T-^^-«>'-4 — f/V::^-^'^) -4- - 1 H-'f V^J^y— yl^ 

IR (neat) cm"'; 2 7 6 9, 1 2 5 5, 1 24 5, 1 0 8 7, 9 
20 5 8. 

mmm e o 9 

5- (T-^^-?V-4 — r/v;^=^v') -4- (^ ^^yL'^yi'z}^— 7P) - IH— 

(a) t e r t -^^^^/^ 4- { [4- (^ ^yl^^^/WiN^/P) - IH — 

I^J(g|?!l6 0 8 (a) t e r t -:/^/^ 4- { [4- (p*^/^^;^) - 

lH--f'>'i5^>^— ^1^-5— f/t'] ^=¥':^} Tify^>- 1 -:fyyU7f.^^yu^h (0. 
0212g, O. 056 mm o 1 ) CO:?' d n (1ml) ^^^SttJcJ^ m 

-:^naj@^S#^ (0. 0 2 2 1 g, 0. 1 3mmo 1) ^^JDx.;fe:=^^>!r}C^ 
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-7^— (^PP/is/VA/^ yl'=3 0/1) -CltiSli-SCl^l^lJ: t) t e r t 

— •f'^A^ 4- { [4- g^/V>^yl'3i>c^yl') - 1 H— O^:/— >'^- 5 --f 
5 yP] T-^^-?>- 1 (0. 0199g, 86%) 

(b) 5- (T-^/>°>'-4 — <;\yi!r^'^) -4— yi^) -IH 

7 7. 2 7<^;^iSfe(J:2PCT^jc£:Sr=fTJfev>, nm(n>\\^-^m^^ 

10 fifeb/Co ifc^Lx t e r t-Zf^^V 4- { [4— ^/V;^>^V7}n=:>'V) -1H 

Sll;^ : 185~1871C 

mMm^ 1 0 

15 2- (c i s-4- { [4- (;^5^/v^:^) -IH — f ^-^J^^/— /V- 5 — ^/l^] 
v^^i3^=¥v'/W) -IH — ry-OK-/l — 1, 3 (2H) -i;==;^>'tD 

€^Ty>5^V'> hy — n— (0. 24 7g, 0. 92 
mmol) <DhJ\^^ly (6ml) mSV,Z.mMm 6 0 7 Ty^ti A - (t^^/I^^;^) 
20 -IH — OW—/}^-5-:i—/V{0. 166g. 0. 9 2 mm o 1 ) , SlJfe 
-^3 2 3 (a) -C#fctrans-2— (4 — t Kn ^^v^i-^i^ c^dri/yU') -1 
n-^ y^>-V'-J^-l, 3 (2H) -v^^V (0. 1 5 1 g, 0. 6 1 
mmo 1) ^IXl^s 1 0 0'lCli:;!iqfKibX7^^St#L7t„ S;^;^SE<Sr«|jfl|LTi^ 

2- (c i s-4- { [4- - IH — f >i5^y— yV- 5 —I'v'V] 

i:^-:^-^} -IH—f y^VK-Zl'-l, 3 (2H) -v?;*-:^ 

(0. 1 44 g : 5 8%) =Sr#fco 
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WiM, : 2 1 1~2 1 2*0 

mwie 1 1 

c i s-4- { [4- (^5^/^^:^) - IH— f ^iS?')/— yV-5--fyV] 
5 (a) cis-4-{[4- (p< ^/l'^:^-) - 1 H--r 5 — C 

mMM6 1 0X-mc2- (c i s-4- { [4- -IH — T >i5^ 

y—zV-S — fyV] :^=3e-c>/} ->:Jra^d{^->y^) — i h-^ y-f' K— /U- 1 , 3 
10 (2H) -S?:r>'^ilJ|s|-li:ffiv^;fco 

(b) cis-4-{C4- - 1 H--< :/^y— /l'- 5 --f 

c i s-4- { [4- (y^/v^:^) -IH — f Z/jJ^y— /i^- 5 — T^'V] 
Sk;^ : 199~201t: 

mmmQ i 2 

c i s-4— { [4- (7« /I') -IH— f:/i$^y— yv- 5— Y/i^] 

20 (a) 2— (cis-4-{[4- =5^/W;^v^I/7Jn— yV) -lH-^>^y— 
— r/i^] i/i^o^^^v'/l^) -IH — < V ^ 1^ Y-J\^- 1 , 3 (2 

H) -i^;^:/*5j;t>'2- (c i s-4- { [4- ^/U-^/U^^ ^/P) - IH 
—f ^iS^y— /U- 5 — T/V] C/^a-^^v^/H - 1 H-^ y-Y K-/^ 

-1, 3 (2H) 

25 0 9 (a) (o:)fm\z.mx.xBL^.^rffi\,\ nm(Di\^^m^^^\^ftio 

tcfci.. mmme 1 0-Qmc2- (c i s-4- { [4- -IH 
— fViJ^y— i^^ x^^^iy^U) - IH — fy-<i^K-yV 
-1, 3 (2H) -v^;^^^^l^{C^V^fco 

(b) cis-4-{C4- (p< - 1 H— r^-^y— /U— 5 
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2- (c i s-4- { [4- (;^9^/V;:^7W/i>^/W) - IH-^ 5 - 

'■y^ u^^^yjv) - l H— Y V-f K-/'^- 1 , 3 (2H) 

IR (neat) cm~^; 1 3 0 0, 1 2 2 8, 1 1 2 8, 9 7 8, 9 3 
1 . 

mmm e i 3 

cis— 4-{[4- ^ —A') -iH — < -y^^Z—zv—^ — r 

Hm^je 12 (a) -C^fc2- (c i s-4- { [4- ^/V;:^/V:7^ 

-IH — {>'yy^—/v—5-^jv'] -^^u^^^^M - m—^y^i^ 

Y-jv-i, 3 (2H) -V:^:y^m^\^m^^1iL„ 

15 IR (neat) cm"^; 3 1 6 8, 1 2 8 4, 1 2 2 8, 1 0 1 8, 9 
3 1 . 

mMm 6 14 

2- (c i s-3- { [4- (pt^^/V^:^-) -IH— f ^-yy— f/U] 
^=aE^i/} i^^n^^i^/i^) _ i h-^T V-f 1 , 3 (2H) -i?:^>'C> 

20 

H^Meos (a) (^)::^^fe^cftlD-c^;^;:^^T7^cCV^. ^McD-fb-g-^^^-^^urco 

/cfc SlJfe^J 3 8 5 (b) -e#fc trans-2- (3-t Kn ^J^iXiXi^ u-^ 

^^v'/t') - IH — r y-f >- K-zi'- 1 , 3 (2H) -v^;^-i^t^iS3!sHcfflv^yto 
Sli;^ : 1 5 6~1 5 
25 HJfi^e 1 5 

c i s-3- { [4- (7<^/V^:^-) - 1 H— r>^V— f /V] :^=¥ 
llJfe^ai 6 1 4 2 - (cis-3- { [4- (pt^/w^:^) -IH— T^'iS^ 
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5-^71^] :!t^-y} i^^u^^-yjv) - m-yf i , 3 

(2H) -i^:^^trm3|S|-lcfflV>^o 
: 1 4 O^C 
6 16 

5 trans-4-{[4- -IH — T i^iJ^i/— /'V-- 5 -^/V'] 

(a) 2- (trans-4 - { [4- (p< ^/W^^) - 1 H->f ly^:/—Ji\^ 
- 5 -^^V] ;^-=3ri/} iXi^ in^^v^^v) -IH — < y-f K-^V- 1 , 3 (2 

10 I^Jfe^je 1 0<7>:^^fe^^:i^lC■rs:i^i^^^T/j:v^. ^S^^b-^ife^^-^jsgbyto 

lyfe^Bj 3 2 3 ( c ) -e#f:: c i s-2- (4-t Ka ^v'v'^ - 1 

H— r y-r>K-/v- 1, a (2h) -v^:^v=^J^3|s|-{cffiv^fco 

(b) trans-4- { [4- -IH — ^ - 

15 *»J3 8 l©:6^?Sfe{3:2pC-CS^SrfT^^V\ ^M^^^b-a-^Sr-a-^UfCo Ttfcb. 
2- (trans-4- { [4- (pt^^V^:^) - IH — il^^^/—A — 5 — f 
/V] Hr^-y} ^^^-yjV) - 1 H — < y-f ^ K— 1 , 3 (2 H) 

it^ : 1 3 8~1 4 
20 Sllfe^J 6 17 

2- (trans-3 - { [4- (p« '^-J^^Hr) - 1 H — f l^^^Z—^U- 5 

y'v] ;r^v^} u^^iyjv) - 1 H-^' y-r v-jy^- 1 , a ( 2 h) 

25 Illffe0ij3 2 6 (d) -C^t^fe c i s-2- ( 3 - H Kn D^^ar^^yV) -1 

H — ry-Y^^K-^'V-l, 3 (2H) -v':r>'<SrJmJisH^:ffiv^fc„ 
IR (neat) cm"^; 3 1 7 2, 1 6 9 7, 1 2 3 2, 1 1 3 4, 9 
4 5. 

mmme 1 8 
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trans-3- { [4- (^5^/1'^;^) -IH — T^^:/— yl/-5 — fju} ^ 

^IfeM 6 17 -cnit 2- (trans-3- { [4- (p« f^yl-^^) - 1 H— T 
5 ly^:/—J\^- 5-^/1^2 '>'^ci^:3f>>'yu) _iH->r V'f >'K— ^'V'- 1, 

3 (2H) -i^:t:y^:mm^m\^fco 

MM : 1 1 2-1 1 3*C 

mmm e i 9 

c i s-N, N-t?7<^/i'-4- { C4- (^^/w-^;^) -IH — 

HJSM 6 11 ( a ) T-#fc cis-4-{C4-(^ - 1 H — ( 

MM. : 1 5 7~i 5 gt: 

15 6 2 0 

t ran s-N, N-v^^^/W— 4- { [4- -IH — T 

Hlfe^ 6 16 -e#:fe: trans-4- { [4- (;?« 5^71-^:^-) - 1 H-^ i^y ^ 
iill^ : 1 3 9~1 4 ot: 

^ife^j 3 9 1 c»:^fe^^:lpc-^K;^?^^T'^^v^. i^j^Tf-^-rH^J 6 2 1 

6 2 2(D^b'a'1^tr'a-^L^„ l/tfcb. llJife^Sjeil (a) T-#yt c i s-4- 
{ [4- - IH— ^i^yy— v'U-S-^/V] '>j^cr^dr 

25 1^VT5 V^l^ifSl-tziMV^fco 
HJfifini 6 2 1 

N- (c i s— 4- { [4- - lH-^:/yy— yb-S-'f/^] 

mis. : 1 5 5~1 5 
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HJfe^ai 6 2 2 

N- (c i s -4- { [4- (^^yl^^;^) -lH-4l^-$^y—Jl^-5 — T/V] 

MM : 1 4 6~1 4 813 
5 HJg^ 6 2 3 

c i s-4- { [4- - 1 H— T ^-y^— /V- 5 — T/W] 

iy} -N — :7"cf tfyl/->^ n^:^f-;vT 5: • —M.^^(D^^ 

(a) cis-4-{[4- (^^yV^^) -IH-^^^-^y—^V-b-^ 

mmme 2 i-^mtcN- (c i s-4- { [4- c^^/u^;^) -iH-^:^y 

(b) c i s-4- { [4- — 1 H-^ >i5*'y— /U- 5 ->< 
>'U] — N— :7'n tvvi^:^ n^dE^i?->'T 5 ♦ —^^:1&(D^^ 

c i s-4- { [4- - IH-^ >'yy^—;u- 5-^^i^l 

mM : 1 7 8~1 7 Q'C 
HWd 6 2 4 

20 c i s — N-^:^-:^/^-4- { [4- i?^^/^'^:^) - 1 H— Y V^^i/— /V— 5 

(a) c i s -N-^:^v?7V-4- { [4- (p« ^yV^:;^) -IH — C^-^y^ 

25 mmme 2 2X^±N- Cc i s-4- { [4- U^JU^:^) -lH--(>if 

(b) c i s — N-^:xv;?y^-4- { [4- -IH— f^-yy 
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c i s-N — <'yi^j>-4- { [4- (pff^^^l'^:*-) - 1 H-^ i^^y'— yV- 5 
mjk: 2 3 2'X: i^m) 

mkm 6 2 5 

5 N-(trans-4-{[4-(p( ^yV^^d") - 1 H — T >'^>^— yV- 5 — Y 

HJfeMe 1 6 -C#fe trans-4- { [4- ^/Vf^:^) - 1 H— T ^^^^ 

10 mM. : 2 0 1~2 0 2^: 
llJfe^J 6 2 6 

trans-4- { [4- (^^yV^;^-) - 1 H--r i^^y— yV- 5 — f/W] ;^ 
-N-:7"n fcTyVv'^ ci^drf-:/T5 V©-^^ 

15 ^Jfe«a|6 2 5-C#y!:N- (trans-4- { [4- (p^^yPf^:^) -IH — ( 

mM. : 168~169t: 
6 2 7 

20 t ran s-N — <>'>?/l'-4- { [4- (;^^/^^;^) - 1 H-^ yV 
— 5 — i^} e/j^ ^^dE-i^:/T § V<D-^^ 

(a) N- (trans-4- { [4- (^^/U^:^) - 1 H— f ^^iJ^^y— yU- 

^lli«ai3 9 l(75j^fel^:iiCTSJ^:^^T3t^v^. ^Mo-fk-gHfe^^-g-;^!^^, yf^'u. 
25 HJfe^?!! 6 16 -X^^it trans-4- { [4- (p« ^/V^:^)- - 1 H — T ^^^^ 

(b) t ran s-N ^^l^-l^jU- 4 ~ { [4— ( P< - 1 H--<>' 

9 9<^^fe^^:3^sCTSl^|:Sr^T^^v^. »e<D'(b'g'«bSr'g'^U:fc„ fc;t*u 
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N- (trans-4- { [4- (;< ^/I'f^^) - 1 H-^ ^^iS^V'— yl'- 5 — < 
: 1 3 5. 5~1 3 6°C 

mMm^ 2 8 

5 4- (31^^1x5^:^) -IH — f i/^y—yP- 5-::^— yK^-g-^ 

(a) 4- (^i^yv^:^) - 1 -7" h^t Kn-2H-f ^i^-a— 

4— (m^/V^;^) _i_-7^l,^t K^-2H-t*'^^-2-^/^-5- 
(x^^fc Kci-2H-e"^V-2-'f>'V^:^ri/) -IH — T :/j5^>^— >'^^i^^ 

15 ^^:;Bv^fco 

ife^^k : 1 1 e't 
HM^RI 6 2 9 

2- (c i s— 4- { [4- - 1 H — f V^y— /V- 5 — fyV'] 

i/^d^^i/yl/) - 1 H--f y^:/ 1, 3 (2H) --:?;^>'(i5 

20 ^fife 

6 2 8 -e#fc 4 - (ai^yP^^) - i h-^T V^y*— /I — 5 /W^Jg 

^H-NMR (CDClg) 6 ; 1. 26 ( 3 H, t, J = 7. 3H2) , 
25 1. 73-1. 61 (2 H, m), 2. 29-2. 21 (2 H, m), 2. 
9 8-2. 8 6 (2H, m) , 3. 18 (2H, q, J = 7. 3Hz) . 4. 
28-4. 18 (IH, m), 4. 67-4. 63 (IH, m), 7. 19 
(IH, d, J = 9. GHz) , 7. 38 (IH, d, J=9. OHz) . 
7. 74-7. 68 (2H, m) , 7. 87-7. 81 (2H, m) , 8. 2 
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3 (IH, s) . 

mmm e 3 o 

c i s-4- { [4- (^^f^yl^^^;^) - 1 H—r ViJ^i/— yV- 5 — T/W] ;^=^ 
5 (a) cis-4-{C4- (ai^yl/^:;^-) - 1 H— Y i^^i/— /W- 5 --T 

mfefiSj 6 2 9 T*#fc 2 - (c i s-4- { [4- (^^yV^^;^-) -IH— Y^^i?" 
/i^- 5 —T/H i/'i?' X2^^~>ju) - 1 H— f V'l' K-zl'- 1 , 3 

10 (2H) -i>:i->^mi^\^m^^ito 

(b) c i s— 4- { C4- (ni^/ix^^;^) _ 1 H-^::/^>/— /V- 5 --r 
c i s— 4- { [4- (31^^1/5^;^-) ~ i h-^ ly^f^-lZ—JU- 5 -yf Jl^3 :^=^ 

15 ->} >'^I^^I^:ffiv^;feo 
M;^ : 1 9 O'C 
HlfeM 6 3 1 

ci s-3- { C4- _ 1 H-^O-^J^:/— /V-S-^T/W] 

20 (a) 2- (c i s - 3- { C4- (aif-j^y'^^) _ i H->r ^^>^— v'V- 5 
— ^/v] iy^ u^^i^M - l H— < V K— .'V- 1 , 3 (2H) — 

(b) -C#^trans-2— ( 3 — Kn dr a^:^->>>V) 
25 -IH — f y-r K-/^- 1 , 3 (2H) -':^:*->-i:||Jfe0!|6 2 8 -e#yt4 - 

(b) cis — 3-{C4- - 1 H --f V^y— yV- 5 --T 
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2- (cis-3- { [4- (oi^/U'^:^) _ i h-^ i^i5^>^— yW- 5 — f/V] 
:r=3E^'>} a^drV/l^) - IH — <y>(^^ K-/^- 1 , 3 ( 2 H) -i^irl^^ 

.109. 5 — 110. 5°C 

5 mm 6 3 2 

trans-4- { [4- ;\^^ilr) — 1 H-^ l^^V^/U- 5 — f/V] :t 

(a) 2- (trans-4- {[4- -IH — 

-5 — f/'l'] ^yiPn^^^^jiV) - 1 H— < y-f K-zV- 1 , 3 (2 

10 H) -'J:^l^(0^^ 

HJfe^je 1 0(D:*r^*^;lSpcxs:^&^^f'^ev^, ^SJSro^b-^i^^^'^^u^Sio ^^'U 

^Jfi^Rl3 2 3 (c) -e^tfcc i s-2— (4 - h KcidE^->'>iJ7 a^dp^yp) _i 
H-'Yy'<>'K-/l— 1, 3 (2H) -^J^:^l^}i^mm^ 2.2,-Q%ftLA:~ (^5^ 
/^5=-:5i-) - 1 H— f ^^^-/—A^- 5 — >'V^J^3|S|.j::^v>yt„ 
15 (b) trans-4- { [4- (rn^^w^;^) _ i h— < v'V- 5 - 

IIWJ3 8 i©:>^i*tc:2^C-csi&SrtfJtirv\ ^M<^^b-^i^^-^^b:fco 

2- (trans-4- { [4— {p:-=^ - 1 H— ^ 5 --Y 

/U] i/^ o^dri^/U) - 1 H— T V-T K-.'l — 1 , 3 ( 2 H) - v^;^ 

ii A : 157—158^: 

HJfeMe 3 3 

trans-3- { [4- (ac^/v^;f) - 1 H — i :y^-/~}V~ 5 — T/^] 

25 (a) 2-(trans-3-{[4- {aL^)V=f"^) -Wl-^l^^V—A^ 
-5— r/l'] ;^-=¥i^} v'iJ^D^dE^v^yi^) - IH — f y-< K-/^- 1 . 3 (2 
H) -i^;*-^<D-S-^ 

IIMM3 2 6 (d) -e^ifcc i s-2- (3-t Ki='=^^>'v'iJ'c''^=ari^>'U) -1 
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H—fy^^K-zV-l, 3 (2H) -i^yi-l^tmrnme 2 8-cnti4- (^i^ 
/i^^:^) - 1 H— f ^'^y-yt'- 5 ^^^&J®3|SJ'{c^V^fco 
(b) trans-3- { [4- (a:^^^^;^) -IH — f /I'- 5 - 

2- (trans-3- { [4- (ni^/^^;^) - l H — f ly^^/—A — 5 
7V\ ir^'y) x^^^-y/v) - l H-^ y-Y ^ K— yw- 1 , 3 (2H) 

: 1 1 1 — 1 1 2*^ 
10 ^ifeM6 3 4 

4—^x:t:^^iy- 1 H-^ 5 —:t—7^(D'^^ 

(a) Kn-2H-t:°^>'-2-'l'/V-5- (■rh^tKt3-2 

H- If 7 i^- 2 — r/l';^-=Sr^/') - 1 H-^ ^y^V—jV- 4 ~i!r—jV(n>^^ 

"MM^m^T. - 7 8 {C*5 V > -C^JfeM 6 0 7 -C#fe 4->^cz^-l— T^h^ 
15 t Kn — 2H-tf^:/-2-^/W-5- (t^ t Ko- 2H- ^ — 2—1' 
/l'::^-=^ri/) - 1 H-^ (6. Og, 0. 0157mol) (DT h ^ t 

Ki3:7^>' (1 2 0ml) ^^{C. 1. 5 7M-n -y^^yl-y 
^^(12. 0 0ml, 0. O 1 8 9mo 1) ^ 1 5^;&^ttT?gTb/Co 3 05> 
^^ h y ^ h^^v'z!?^^ (2. 65ml, 0. 0236mol) i0-7=- h 7 fc Kn 
20 :7^i^ (3 0ml) ^Sr5 5^Bri-C?^TU. < 19 #?i.Uyto ISf^RSl^. 
gg(l. 98ml, 0. 0346mol) ^SPXL^ 1 5 0 'C^;l*5V^T 3 0 % 
— il^-ftSTk^TK (4. 46ml, 0. 0393mol) (D^r t Kn 
(2 0ml) ^M^l O^J-W-e?gTU *^o< «5^ia*-C#j@.b:/5:„ 8, St^PS) 
HIC 3 0 %-iiSI'fk;7fc5S?7K (4. 7 2mmo 1) SriiiDU^to 1 5^W^, 
25 10 % -MBtel(bK3{l:>- I? J^^imWL^ J; tJ«fi&S].^ai7K§«f ^ y iJ' i^7lc^^;!JD 

-2H-tf7>'-2— <yV-5- (7" h^t Ka-2H-tr7>'- 2— ryV:^-^ 
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iy) - 1 H->r yl^-4-:r— /V (2. 9 8 9 2 g, 4 2%) ^^f^„ 

(b) 4-:7°o7K:3f-->_ 1 -y^ t 2H- f^^^- 2-^71^- 5 - 
(xh^fc Kn- 2H-t°7i^-2— - 1 H-'f Vi5^>^— /K^)-^^ 
^^#H^T> ^i§.i;i*3i/^-ci — r b7 t Kn- 2H-t'^:/- 2 — r>'^-5 

5 - (x h^k Fci- 2H-lf7>- 2-^/W;^dfix) - i h— Y i^^l/— /l^- 4 
/V (7 0 0mg, 2. 20mmol) <DN, N- ^y^2i^>'l'AT 5: K 
(7m I ) n ->^nfcVV3— K (2 5 7 /i 1 , 2. 6 4 mm o 1 ) , 

^^-fei^l^A (8 6 0mg, 2. 64mmol) ^Mx.fCo 2^P^#, KJC&^?K 

i3;K=3E^i/- 1 -7" t: KD-2H-1^7i^-2-'<>'V-5- (T^h^fc K^3- 
2 H- 2 — yV;^=3ev.) -iH — (8 5 2. 6mg) ^# 

(c) 4-:/ci2Kdrv'- lH-^:^^y— /K^-g-fig 

15 ^m#H^Ts ^?£lJ:*5V>-C4-^PJK=¥iX-l -7^ Ki3-2H-lf^ 
^^-2 — f^'l^-S— (-7^ h^t Kn-2H-t^^>'-2— - 1 H- 
^ ( 8 5 2 . 6mg) n ap<i?:/ (1 6. 5ml) ^^^tC, h 

V7JU:i-x:imi^ (5. 5ml) ^M^tCo 2. 59^m^. S^&^?g^7k{-^ b7j<: 

^^•^l^X-V y^/^y^^V, 4-^a7K^ix- 1 H — f V'^J^y'— yv- 5 yw 
(3 3 8. 2mg, 8 0%, 2©|5g) <lr#ACo 

IR (neat) cm"^; 3282, 2931, 1305, 1081, 8 
25 0 0. 

mmm ess 

4 h n - 1 H — { 5 -:i-~jU(D^j^ 

^^#ia^T. - 3 5 "CKiSiy^X^^M 4 TWc 1 H — r ViJ^>>'-yl'- 5-:t 
—JU (lOOmg, 0. 74 5mmo 1 ) (DT±: h^hV^> (4. 0ml) mM 
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mM^T h^'7/U:i-x:i:^U^h (llOmg, 0. 7 8 3mmol) (DT 

-feh-hyyi^ (3ml) mm^i o-^^m-cmri^. ^^<y} ox:^X'^m.\.rco 

5 ai) -CiW»iL;/to :Lf\.^W.mwm\^X'^h^1tm!t-^^9 J —fV/^M y-:f^\f 

(5 9. 8m g, 4 5%) ?lr#/!:o 

IR (neat) cm"'; 3 0 9 1, 1 6 2 9, 1 5 00, 1 1 4 7, 9 
3 3, 7 0 2. 
10 IIMM6 3 6 

c i s-3- [ (4-7^a7K=¥v/- 1 H-^:/i?'y— -/U— 5 -^71^) ;t-dri/] \y 

(a) c i s-3- C (4->^n/K^i^- 1 H-'l'i^25^>/— /V-5 — 

15 #ia55CTs 0 1: lci*5 V >X^»J 6 3 4 -C?#fc 4-:7'a3K=¥v'-lH— f^- 

/V- 5— (1 0 Omg, 0. 5 2 0mmol) CDT^b^tKc^^ 
(4ml) ^ y /l^xfN^^T'^' >• (164mg, 0. 624 

mmo 1) > SIJfe^3 8 5 (b) XWz.X r a n s -2— (3 — fc Kci^Vi/^ 
n^dfc^/V) -iH-^ry-r^^K-ZV—l, 3 (2H) -v?::^-:^ (12 8mg, 
20 0. 5 2 0mmol) , i^-Y y lf7VT>'e^;!&v'^3i?^-> V— b (1 1 3 /x 1 , 
0. 5 7 2mmol) ^M^^tL. 3 0 5^^. ^j!aiC#?g.U|l^ti^bfCo m.Z"^ 

25 h^^^^^-— (-^^•^-^^/i^m^^/l'-e^tti) xm^X^-^L^ W&\^X'^h^1t.:^ 

W) -CJltiilL. c i s-3- [ (4-y^JK=3^^>'-lH-'<V^5^y-/^-5— r 
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M :t^iy2 u^^-^i^T (8 2. 3mg, 55%) <lr#fco 
(b) c i s-3- C (4-:7'njK^i/-lH-^i^^i/— f/l') ^ 

^^#H^T, ^j!a^^::joV^-C c i s-3- [ (4 -yoTK^s^V- l H-^ 
5 y— /I'-S— Y/V-) v':J'a^dE^f-:/T5 :^ (82. 3mg, 0. 284 

mmol) /V (2 ml) M^Kl. 1 M-:^®^- >?3i^/Vai— t^/V (3 

41 n I, 0. 3 4 1 mm o 1 ) ^MTbfco 1 mizMm\^nhtitz.m 

c i s-3- [ i4-Zfv2:i^^i^-lH-^:yyy^~^l^- 5 — 2f-dE^'>] > 
10 ^^-^^■!^>T5>'•4^^ig (7 6. 8mg, 8 3%) ^Sr#feo 

IR (neat) cm"*; 2 9 3 9, 1 5 0 8, 1 2 2 8. 1 1 4 7. 9 

3 9. 

bfCo fcfc: m^M^lJll^Jfe^J 3 2 3 ( a ) -e#fc trans-2- 
15 (4-t Kn:^v^v/i^ci^^ixyl') - 1 H— Y y-< V K-^l^- 1 . 3 (2H) - 

3IJife0!j 6 3 7 

c i s-4- [ i4-y'viyS^^iy- — 4 5 — f/l') 

20 'H-NMR (DMSO— dg) 5; 1. 0 1 ( 3 H, t, J = 7. 4 
Hz). 1. 60(2H. m), 1. 70-1. 86 (6 H, m), 1. 
91 (2H, m), 3. 08 (IH, brs), 4. 24 (2H, t, J = 
6. 5Hz). 4. 29(1H, m), 7. 09(2H, s), 7. 90 
(3H, brs), 8. 09 (IH, s), 13. 00 (IH, brs). 

25 mmm 6 3 4 (D:)7mi^m c-cs^&srfr^jiv ^, si^TK^i-^mm 6 3 8 <Dit^m 
mmm 6 3 8 

4 - ^ y xffdr ix- 1 H — r ^iJ^y"— >'U- 5 /l' 

'H-NMR (DMSO-de) 6; 1. 25 (6H, d, J = 6. 2 
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Hz) , 4. 63 (IH, qq, J = 6. 2, 6. 2Hz) , 6. 97 (1 

H, d, J = 8. 8Hz), 7. 01 (IH, d, J = 8. 8Hz), 7. 

89 (IH, s), 8. 49 (IH, s), 12. 78 (IH, brs). 

mmm 639 

5 c i s-N- {4- [ (4-7«^>'l'- 1 H — T i^:^''^— yV- 5 --Y/'l') ;^-=3f->] 

^^#HmT. 0'CKi5\^xmiMm4 1 0-X?#:fec i s-4- [ (4-pf^y^ 
-IH — r ^'^J/— y'V- 5 — fM :^-=¥i^] ■^:;^a^^f->'T^>"i£i&ifi (1 
OOmg, 0. 3 5 Smmo 1) <D7" h^fc Kn:77>' (4ml) ^^^IC, hy 
10 au=5^yWT5 (4 9. 5^1, O. 3 5 5 mm o 1 ) ilOx.. ^ i^J^yV^:*-^^^ 
^ni;K(28Ml, 0. 362 mm o 1 ) Oi^^ a a p{ ^ >' (2ml) (O^?^ 
^JlSTbfCo SO^m. ^m.\:imB.\^hV^^/^T^:y (0. 3 55mmol) 
^iiiPUfCo 2^W^. 3€{C h y oi^v'VT ^ (0. 3 5 5mmol) :teJ:t;«y 
. ^:^^jU-7:i-=^A^^oV }^ (O. 3 5 5mmol) >lrii;!7Bl.:fe„ 2f^m^. 

c i s-N- {4- [ (4-^^/P-lH — <:^y:/^jV-5 — I'yU) 

C2^;ari^/W P«^V>^>'V3ii^:/T5 K (31. 7mg, 28%) $r#fco 
IR (neat) cm"*; 3 2 4 9, 2 9 3 3, 1 5 0 8, 1 2 9 8, 1 
20 1 5 5 , 9 4 5. 

mmrn e 4 o 

c i s-3- [ (4 — f y^^nxK^v^- 1 H— r i^y>^— /I — 5— T/^) ;^=^r 

(a) c i s-3 - [ (4 — r y:7"o/K^iy- 1 H-'f ^-^^Z— yu- 5 — f 
25 /^) '>^a^dri?-VT5 XO-g-^ 

^f^#ia^T. ^?i.^;::*5V^-C(^)9 0%- v-r/ ^^^i/^- h y -n->^^/^7}^;:^ 
'7:t^> (1 5 5mg, 0.6 1 4mmo 1) © h^^^^- (4ml) J^JC, H 
Jte^SJ 6 3 8 -e#:fc 4 -'T y ^ci 3jf=^r'>- 1 H->r >yi^—Jl^- 5 (118 
m g , 0 . 6 14 mm o 1) ^ ^M^i^ 3 8 5 (b ) -e#:fe: trans — 2- (3 
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-fc Ka^^E-v'i^:^' O'^^v'y^) - 1 H->r y-Y >- K— yv- 1 , 3 (2H) 
VdOOmg, 0. 4 0 8mmo 1) ^*q;ts 1 0 0 tir bfCo 4 . 5#F^^. 

^)fi-Cl^ffi?^^^. ^fbnfca^^v^y ;?7<5'*yu:^^A:^^n^ ^i/^:7^- 
10 ;!k) -e^ai) ■x?3^t!iu c i s-3- [ (4-'f yiT^P/K^t^-iH — f>-$^y 

— /V- 5— >f yv) ixr^n^drf-:/^^^^ (7 1. Omg, 6 0%) 

(b) c i S-3- [ (4-4 yzfuTi^^i^- lu — rviJ^y— f 

15 ^*#H^T> ^iate:*3V>-Cc i s-3— [ (4 — < yyp:^d{^^'- i H— < 
/>-5 — f/V) ^=¥->'] i^^P--*=¥f-:^T$ V (8 4. 3mg, O. 2 
8 4mmo 1) yzfxjy<y—jl^ (2ml) ^m^. lM-^l^-i^=^^j\^:j:. 

—y'jV (350/il, 0. 341 mm o 1 ) ^^^TbfCo 1 ^W4k. MJE^^gb 

20 JJfeii^Lc i s-3 - [ (4— i'yy^P2K=aE^->- 1 H— f >'yy-/l'- 5— fyu) 
i^^P^d{-f->T5 V (7 0. Img, 7 4%) ^lr#yt„ 

IR (neat) cm"^; 2 9 3 7, 1 5 0 8, 1 2 2 7, 1 0 8 7, 9 
2 8. 

•msMQ 4 0<D::fe-jfeic2^ci:Sjfe^^f?5;v\ ^Ti-^-mjfe^^J 6 4 KD^it-^m 

25 Sr-^fifeUyto fcy^U. WagI^J|SftJ:|li{S^?lJ 3 2 3 ( a ) trans-2- 
(4- t Kp=¥'>'->^ ci^dr'WW) -IH — y^l' V K-/W— 1 , 3 (2H) - 

mmm e 4 1 

c i s-4- [ (4 — r yiT'p 1 H — r i^iJ^i'— r^V) 
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IR (neat) cm-^; 2 9 3 5, 1 5 0 6, 1 2 2 8, 1 0 8 3, 9 
3 9. 

mmm 6 4 2 

5 c i s -4-p{^>'^- 5— [ i4~ifv2]}i:>:y-l—^jl'iy^ti^^i^M 
v-] —lH-4^^yy^—/\^ *5<J;U« c i s-4 ( { 4 1 H--(' 

(a) cis-l-{4-[ (1 -T-fe^>'V-4-7«^>'V- IH — <:y^^/— 

^^#ffl^T> ^ja^C*^V^XC^*WJ4 I OTWcc i s-4- [ (4-^^ 
/V- 1 H-^ ^^^^''y— /V- 5 — Y/V) i/^ ^^^1^VT5 ^ • :Ba^it 

(2 8 2mg, 1. 0 Ommo 1 ) C9 hyuai:^ (6m 1 ) M;!K=^^iJ'ife 
(lOSmg, 1. 05 mm o 1) , MJ =s^=f-J\yT $V(279jul, 2. 00 

mmo 1) ^M^. mmvit^ 5. S^RS^, SJCS:^?S!^:^J2:^US^S»^^yv-T? 
ttffiUfCo Ctb^^^jEE^iif^L.#enfc?|j60StSgai^/v (4ml) ^^{c:. m.it 
T-fer^/l' (2 1 4 M 1 , 3. 0 Ommo 1 ) >I:;[/PXL. 1 0 0 1: t L^o S^^ii^^ 
ttiLfc;/tfei;?p<^.'i'Jj^/VAT5 K (2ml) $r*P;^:fe:o 2^pg^, ^JcSi^^R^tK 

j:,^u-^h^y^^— (-^=3E-i^://g^m^5^/^-c^§m) -CJlt^i c i s - 1 - 

{4- [ (l-T-fe5^>'V-4— p<^/V-lH-'<:/i5^y— .'W— 5 — I'/l') 
V] iy^ci^:^v'>'V} t°Piyi^:x-2, 5-v?:^>^ (123. 7mg, 33%) 

(b) c i s-4 — p<^yl — 5- [ (4-lfn !) 1 — n^dp«> 
>'P) -1 H—f V^y— *5j;tJ« c i s-4 ( {4-^^>'V-lH 

^iS5S^B5!CT. 0*C{C^3^/^-Cc i s-1- {4- [ ( 1 -T-fe^/V- 4 9^ 
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5 (500mg, 0. 311 mm o 1 ) <D:^d^ /—jV (3 ml) ^ Th 

Kn7^> (3ml) 2 S%—rV)) -^Apf h^iXK (6 4 a 1 , 

0.3 1 Immo 1) ^M^f^o 1 0 53"=^. SJ^?^?^(c:|Sfp:^'fbT>'^- AtK 

5 m&(OTVy\^Vx2-7'7l^ (4ml) m^\^. TK^^kyf^tJ'i^TyV^^l^A (4 
7mg, 1. 2 5mmo I ) %*D;t. iMMb;fc„ 4^ffl^, tKs 2M-7k^'fb:^ 

10 c i s — 4— 5- C (4-lf a y 1 — ^/ve^:i^u^f»ri/'/U) 

-IH— O^y— (5 9. 6mg, 6 4%) , c i s — 4 ( {4—;^^ 
/U- 1 H— f /V- S-^f/V-} ^=3r.» i/i? n-v.dj^v'/l-} T^y) ^^^^^ 

- 1 (15. 4 m g , 16%) ^#7t„ 

IR (neat) cm"'; 3 1 5 6, 2 94 3, 1 5 1 4, 1 2 2 2, 1 
15 0 9 5,9 5 1. 

mmm 6 4 3 

4-^/V*;!; ^—4 — f /V- 1 H — < %-i^—)V(D^j^ 
(a ) 4-^/l';J^y 1 h7 t Kn- 2 H- t'^i^- 2 — T/P— 5 - 
(7" h^t Fa-2H-l^^>'— 2— Y>'V':^^re^) -IH — O^y— /K^-a^Afc 

20 ^^#ffi^T. mmz.i5\^xmMm e o 7 -c#/c4 1 -7^ h 7 1 k 

n — 2H — tf^i^- 2— ^/i^— 5 - (7^ h^t Kn - 2 H— tf^ >— 2 — ^yP:^ 
=3f-t/) - IH-^r^/yy'— 7^ (3 9 5mg, 0. 0l0 5mol) 
(80ml) ^Wv!L. ==^JVy^ y:x(l. 10ml, 0. 0126mol), 
(:r=Jriyt^- 2, l-7ai — w:/) tf^ (i^:7ai^yV/jN;;^:7w' ^') (2 2 6mg, 
25 0 . 4 2 Ommo 1) , W J^- \ —Zf V^^i^ Y (l. 41g, O. 014 
7mo 1) . hy;^ (v^-O-v^yy^VT-fe h:^) i^X^C^lJ^A (0) -j^nci/l^ 
/Vix (2 17mg, 0. 2 1 Ommo 1) ^;!JPXL. jl^fELfc, 2 0#Ppm^ S^^i^^ 
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5- (t^ t Kt=i-2H-tf7^^-2— ^/b:r=^iX) -IH— Y^^^y— /U' 
( 2 . 4 2 6 7 g , 6 1%) ^#fCo 

(b ) 4 — y >'- 4 — f /l^- 1 H — 5 — yKT^-g-^ 
5 SKdlPH^Tx ^tatC:j3V^T4-^>'W7!> y i^- 1 — 7^ h^fc Ka- 2H-tr7 
— f/l—S- (t^ h7 t Kn-2H- t°^>'-2 — T/l-^^iX) - 1 H- 
^-^yw-^v (2. 4267g, 6. 43inol) (Dv?^ u u ^ ^ (50 
m 1 ) mm\^. h V 7/l^:tumn (12. 5ml) ^Mx.1to 3 ^^^^ SJC&j^ 

4-^/1^2}^!) 4 — f/l^-lH—f^-tJ^y—Zl — 5-5h— yl^ (8 8 2. 4 m g , 
6 3 %) <S:^:fco 

15 >H-NMR (DMSO-de) 6 ; 3. 15 (4H, m) , 3. 7 7 
(4H, m) , 6. 95 (IH, d, J = 8. 8Hz) , 7. 08 (1 H, 
d, J = 8. 8H2) , 8. 06 (IH, s) , 8. 24 (IH, s) , 
12. 7 9 (IH, s) . 

SI3S^J6 4 0 (a) <^>;^ifeK:2iC-C^Jc£:€r=fT^jJV^. &rF\z.7riirmmm6 44. 
20 6 4 5 O-fb-^^lSr-^^ U^bo fc^ W^M}|Sl-tC|life^flJ 6 4 3 "C^^ 4 -^jvii^ 
y :/-4 — Tyl^- 1 H — { 5 — y^^^V^^Co 

HJS^J 6 4 4 

c i s-4— [ (4-^/WJ!r;y i^- IH — r>':5i^y— yV-5-'</V) 

25 IR (neat) cm"^; 2941, 1495, 1219, 1113, 9 
3 7. 

6 4 .5 

c i s - 3 - [ (4-^/1^2}^ y >'- 1 H-'T i^^y— /I — 5 — T/V-) 
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IR (neat) cm"'; 2 9 3 1, 1 5 0 6, 1 2 2 0, 1 1 1 1, 9 
3 0. 

mmme a e 

{c i s-2- [ (4-^5^yV- IH-^^^y— .'WS — ijV) :^:^rv^] Z^^ 

(a) trans-2— C ( 2 - fc Kd dri^i^^ ci^df v'/V) - IH 
-^y-O-K— /V- 1 , 3 (2H) -i^::e-i^©-g'J5g 

^mwm^Ts o''c\z.i^\^xcoi^mih^)^tp-t^T7\-%=.^j^ ci. 2ig, o. 

0 3 2 Omo I ) ©7" t Ki3:7^;>^ (15ml) trans-2- 
10 Ty-^^i^/— /V (1. Og, 7. 9 9nimo 1) h7 t Ka37^:/ (1 0 

ml) ^>Sr?STU^ SMUfe„ 2^r^^, 2M-*m'^k-^^y 

jV^^=T?V (9. 5 9ml, 9. 5 9 mm o I) ^liViX.^ ^JBE^S^bfCo 
i^^^X^mmk<D7i^m^ (SOml) (l. 99g, O. 014 

15 4mo 1 ) . h:^i>';«^/P3i?c=y^7j5'/P^ 5 K (1 . 9 3g, 8. 7 9 

mmo 1) ?^:?jDx.)to 1 ^^fm.. KJ5S^^;dc{c^^ui^^^^/v-e*itiiL. ^ 

trans-2— [ ( 2 — t Kt3 ^^^i^:^ n^df -WV-) ^^y'l^] -IH — f V-Y 
20 i^K-z^-l, 3 (2H) -^J^-y (1. 1736g. 57%) 

(b) {c i s-2- [ (4-^9^/1^- 1 H-^r ^'^y—yl^- 5 — i JV) 

•mm&AO (a) o;^}fe{c2iCT^/S:^fT^^ofco fcfcU titl^IlJjsfic^ife 
m4 0 2 -e#:fc 4 - 7< ^/P- 1 H 5 >'V^^ V ^fCo 

25 ^H-NMR (DMSO- d e) 6; 1. 24-1. 85 (11 H, m), 
2. 40 (3H, s), 2. 69 (2H. m), 2. 03 (IH, m), 2. 
2 7 (IH, ra) , 2. 7 0 (2H, m) , 4. 5 9 (IH, m) , 7. 
21 (IH, d, J = 9. OHz) , 7. 25 ( 1 H, d, J = 9. OHz) , 
7. 98(1H, s), 12. 81(1 H. s). 
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mMm 6 4 7 

trans-2- [ (4 ^/P- 1 H — < 5 ?V) 

(a) c i s-2- (2-t Kn:^^^->^ n'^dE^$^/P') -IH— ^y-fVK— 
' 5 7^-1, 3 (2H) -S^^^-i^O-g-^ 

C3 y /is;^dN=-!>i=s ^^if:7yv::t-a7ts;^:7:t— h (3. 7 7g, 7. 31 
mmo 1) b7t KT3:77i^ (10ml) ^^tc^ ^^y^H^^/ p« ^/V-m^^ 
■7^/1^(1. 3lg, 7. Slmmol) t N. N-C^-T y iTa If/WT 5 >- ( 1 . 
10 7 2 m I , 7. 3 1 mmo 1 ) (DT N 7 t Kn7^i^ (1 Om 1 ) (O^WL^. 1 

5 5>rp^-^?STbfc„ 4 0^^, c i s - 2-T5 y v^i>'n^=3fi^y— • 

( 1 . 0 g , 6 . 6 5 mm o 1 ) hV^) ^^^l^T §;y(l. 01ml, 7. 31 
mmo 1) <D-r h^t Ki3:77>' (lOml) mSi\C. %\Z.m^\^1tMWL^^o 
<!9JKTU;fe:o 3l^|gt^, ^/^cn^^>^^^7J^:x^ (3 5mg) ^*Px.^ 5S^fe 

mm -^if»$S!L> cis-2- (2-t Kn^i/v^n-v^v'/V') - 1 H-^ y 
20 -il^Y—jV-X, 3 (2H) --J^i^^^ (1. 5746g, 97%) 

(b) trans-2- [ ( 4 ^/V- 1 H— Y ^1^- 5 --f :^ 

iiife9«j6 4o (a) (o^mzM'c.xm.^.^'^jfii^it.. i^tfiv. mmsmicmM 

m4 0 2-t?#:fc4-p<^/u-iH— 1':^^>'— /^^^v^;t„ 

25 IR (neat) cm"^; 3 1 6 1, 1 5 0 8, 1 2 1 9, 1 0 9 2, 9 
4 1 . 

Mi^M 6 4 8 

{t rans-2- [ i4-y< ^^V- 1 H — ( /V- 5 — f/V) ;r=3E^v'] 
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(a) cis-2-[(2-t Kp ^->->^ □^=^'>>'^) ;?< - 1 H— 
y^^p^^p_l^ 3 (2H) -v^^^-i^iO-a-J^ 

(2 5 Omg, 1. 5 Immo 1) <D:^mW. (4 ml) {C, m^:^ V ^J^ (3 7 
5 5mg, 2. 7 2mmo 1 ) , a:: h=¥'>';^>'l'Jj?=/l':7^/W 5 K (3 6 4mg, 
1. 6 6mmol) ^^DxifCo 3l^ffi^. SJSME^Tlctz:^ Ug^i&3^5^/^r-«tB 

U cis-2-[(2-t Kn =¥->i^:i^ v'/V) ;^ '^^yV'] - 1 H— Y y ^ 

10 ^K— 3 (2H) -v';d->' (2 9 1. 6ing, 75%) ^Sr#^o 

(b) {trans-2- [ (4 -pt ^/P- 1 H— >r V^y— /V- 5 — ^T/V) 

^Jfe^!l6 4 0 (a) <D:;^^*{c2iCTSj^:^^Tfiofeo ^y^fu. fcU^mMt-Hiffe 

«nj 4 0 2 -C#fc 4 - p{ ^>'^- 1 H — f ^^iS^y'— /U— 5 y^^^V^fc„ 
15 (c) { t r a n s - 2— [ (4-^^/1'- 1 H— O'^y— yV- 5 — I'y'V) 

a*:^fflMT. ^?fi{J:*5V^X {trans-2- [ (4 ^yl'- 1 H-^ V^S^ 
y— yP-5 — iJX^') ;^=ariy] i/i^P-^^S/^W p<^yl-T5> (5 3. 8mg, 0. 
2 0 7mmo 1) (D2.—':fn/^J—)V (1 m 1 ) W^\:.. \M.-W^-\y=^'^JV 
20 x/W (2 4 9;x 1, 0. 2 4 9 mm o 1) ^MtU^^ 1 S^&^^iSr 

igJiEJgi!i||U#btT,:fe^^<Sr2-yp^-?y— /i^/T-fe b= h y yi^-cfe^u 

{trans-2- [ (4-7<9^/V-lH — f V^V— yl^- 5 —f /V) '^^^^'1 
i^^u^^->M 7< ^/WT 5: V • 4^®?-^ (4 9. 4mg, 8 1%) ^lr#^o 
IR (neat) cm"^; 2 9 2 9, 1 5 0 8, 1 2 5 9, 1 0 8 0, 8 
25 1 0 . 

mmm 6 4 9 

{trans-3 - [ ( 4 9^yV- 1 H-^ >i$^y— yW- 5 -^yU-) 
(a) l-^XT/i^^P'^^1^>'-3-^:/<D-^fife 
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^^atffl^Tx mm^iS\,^X2—>^u^^-^l^-l-:^l^ (5. Og, 0. 
0 5 2mol) O 1 5 %-N, N-i^;^^/V-;f:>'VAT5 KtK^?]^ (6 Om 1 ) (Jl, 
tfe^bT^-^^I^A (4. 17g, 0. 0 7 8mo I) , ->T>"ih:i}l} ^J>^ (6. 
7 7g, 0. 10 4mol) ^iftDx.. 1 0 O'Ct bifco 3^115^. SJS£^?0[Sr7K 

/'SIB6^5^/V-T?^t±l) X-mm. l-'>Tyi^^t3-.d{^i^:x-3-;^-i^ (3 4 5. 
4mg, 5. 4%) ^IrWfco 
(b) c i s-2- [ (3 — t Kadf->->^ia^dp>>'/v) j^t ^/V] — IH — f 
10 y-r^K— /I'-l, 3 (2H) -v^J^-i^^-g-^ 

S^^fflMT. ^1&{C*5V^Xl-e/Tyi/i^a-^:3f.f-v— 3-;^^ (100 

mg, 0. 8 1 2mmo \) (Dy" hy^ h'ti-:7^:^ (2ail) mWt\^. T^^itV 
^f7J^T7V%~^J^ (9 2mg, 2. 4 4minol) ^*Px.> itJiEU^c. S^fjg 
KJ^^JctK. 7kig<b-^-hy i^AtK^^. TKoJiISJciDxL. 

15 1 M-:^!^-^?:^!^^/^^^— T^yU (974/zl, 0. 974 mm o 1 ) ^M-^1^o 

::iH^w.mmm\^xnhfhit.nm(07i^nm (4m i ) \^^mz.xmm.io v 

(2 0 2mg, 1. 4 6inm.o I) . ^h^i^:^^l^^^/^^i^^l^-f K }^ (1 9 6 
mg, 0.8 9 3mmo 1) . T-feh— h^/V (iml) ^Mx.1to 2 1 NfF^^> 

Z7^— (^uci;is/i^A/g^S|rc^/VT'^t±i) -CWt^U. c i s-2- [ (3-t 
Ka^i/i/^a^^^x/l^) -lH-^y>ri^K— /I — 1, 3 (2H) - 

(8 3. 5mg, 4 0%, t/;^ : f^i^^= 12:1) ^#/S:„ 
25 (c) { t r a n s - 3 - [ (4-p«^/V- 1 H-^:^;^^y— yl'- 5 — fM 

mmme^o (a) (^:*-fe(;:spcr^;^:<^ff?'^o;/t„ jty^U ailsm^t-IIJfe 

«S| 4 0 2 -e#fc 4 1 H — r ^-y^V—J^y- 5 /^|^^V^^„ 

^H-NMR (CDCI3) 6 ; 1. 04 (IH, m) , 1. 26 (1 
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H, m) , 1. 4 7 (IH, m) , 1 . 5 9 ( 1 H, m) , 1.7 4-2. 
10 (5H, m) , 2. 5 1 (3H, s) , 2. 55 (2H, m) , 4. 
54 (IH, m). 7. 11 (IH, d, J = 9. OHz), 7. 23 (1 
H, d, J = 9. OHz) , 8. 02 ( 1 H, s) . 
5 6 5 0 

{c i s-3- [ {4-^'^/\y~lH-^>'y:/—/V-5-^/V) ;^:3t-->] 

(a) c i ^^^'^>:fyJl':^T^ iSXXJ^ 

trans — 3-7< b ^^iXi^:?^ a^=aE-ih>';i7>'^jKT ^ K©-^^ 
10 ^^#ffl^T. ^ii.lc43V>-C3-;?< b^i^S/jJ' a^:^ri//^:«7^U2K>'m (1. 0 
g, 6.3 2mmo 1 , v^:^ : h7>':^ = 4 : 3) (D h/Va^i^ (2 0ml) 
{C, :^'fb^:*-^/V ( 9 0 2 m g , 7. 5 9nimol) ^;!jP;t, 5 0°CtVttio 2 

^m^. Wij£Wkmi.m^tit:.mm.(o^uu:^jiyj^ (2 0mi) mmt:. mm^x 

15 maT>'^:=^T-i!^uu^/UJ»mm (ISml) {CMTUfCo 19Wm^. s^s 

ify-^^i— (i5'ac7}>yViN/'p«^y— /V-e^tli) -eWMU. c i s-3-p« 
ixixi7n^^ihV;^7yVJKT5 F (3 6 4. 1 m g , 3 7 %) *5 J;t; t r a n s - 
3-p< h^v^v^^i3-v:^f->';*7/P;J<T5 K (2 6 1 . 3mg, 2 6%) ^#7to 
20 (b) trans-2-[ ( 3 - p< b P^^S/'/V) :^'f-jV\ — \YL — 

^ 3 (2H) -'^:^ly(0^1^ 

^»J6 4 9 (b) <D:^fe}:i2pCT^j;£:iSrfT/.eofcc 
(c) trans-2-[ ( 3 - t Kn driX i/i^ v'yU) p^^yV] — IH 

— ry-rvK— yu-1, 3 (2h) -v?;^v<D'g'^ 

25 ^^#ffi^T> -4 0'C^^:*5V^T t rans-2- [ (3-^ h=3rv'v'^P-- 
^^i^yv) T^^/V] -IH-'f y-r>'K— /V-1, 3 (2H) (10 0 

m g , 0 . 3 6 6 mm o 1 ) Ov?^ n n ^ ^ ^ (2ml) ^f^J^, 3 "^W^-f- V V 
^J^ (24 7mg, 1. 65mmol) i 1 5 -rJ' 7 5 (32 7m1, 1. 

e> Sramo \) (O'J^nu^^ly {2. 7 m 1 ) j^^Sr>^o < iJ^gTUyto 10 
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lM-hV':fn^:^9>-i^^n^:^^:^mm {1. 10ml, 1. 10 
mmo 1) ^gTU/Co lB#Fp,m, ^^K^m.\.2. 5^rB'3=^(-0'C^ U;fe„ 

5 5^7V-C^^m) -CiWSSiU. trans-2- [ (3-t Ka v/^x^ i3^=3e>>7V) 
7*5^/1-] -IH—fy-r^-F-ZV-l, 3 (2H) -i^:^'^ (6 3. 2mg, 6 
7%) 

(d) {c i s-3- [ i4~?i'^^U—lH~^l^^y^—;l^~5 — ( Jl^) yt^ 

10 IIJfe^i6 4 0 (a) (^^ifet^J^CrS^S^rtTJ^j^o^o Tt/sTU bb5SMi|sf{c:||Jfe 
m40 2 -e#fc 4 ^>'V- 1 H— < ly^^—ju- 5 y^^^V^;^Co 

(e) {c i s-3- [ (4-y<5^/V-lH--r^^i5^>'— yV—S — T/^) 

^*#ffl^Tx ^at-*3i>-r {c i s-3- [ (A-j^t^jv-iH — f:yy>r 

15 — y'l^— 5— ^/V) i^^ti^^-^/U} :^^jVT^^^ (2 5. 8mg, 0. 

0 9 9 5minol) O 2 /l- (1ml) ^f^fc, 1 M-J^H- v^ai^^ 
yvm— T^yv (1 1 9/i 1, 0. 11 9 mmo 1) ^M:^tio 1 S;^?^?^ 

{ c i s - 3 - C (4 -^f^TW- 1 H— r /U— 5 — f yV) i^^j^ 

20 ^ ^/VT ^ • mStm. (2 1. 8mg, 7 4%) 

^H-NMR (DMSO-tfff) 6 ; 0. 9 3 ( 1 H, m) , 1. 11 
(IH, m) , 1. 2 8 (2H, m) , 1. 6 7-1. 7 8 (3H, m) , 

2. 02 (IH, m), 2. 11 (IH, m), 2. 37 (3H, s), 

2. 69 (2H, m) , 4. 03 (IH. m) , 7. 14 (IH, d, J = 
25 9. OHz), 7. 26 (IH, d, J = 9. OHz), 7. 86 (3H, 

brs.), 8. 01 (IH, s). 

MMm 6 5 1 

trans— N— {4— [ (1 — T-fe^/^— 4 — ;»{ ^/V— 1 H->r ^-^y^— /U— 
5— I'/V') :^=a^->] v'rJ^n^^^rv'y^} -N. N — ?i ^/UT ^ XO^^ 
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^^#S^Ts m^iZiS\,^xmMm4 l 2X'mti trans -N, N-:^p<^ 
/V-N- {4- [ (4-^^7W- 1 H-^i^^i/— 5 — r>'W :*-=arS/] 
u^^iy^l^] TS.yco—^m^ (1 0 Omg, 0. 3 2 3 mm o 1 ) (^N, N- 
iy'yi f-Jl'^^Jl^ J^T^ (2ml) mm^> hy^^^-^l^T^^^ (1 1 2 /i 1 , 0. 
5 8 0 7 mm o 1 ) ^ ife'fbT-fe'?-/^ (25. 2iLil, 0. 355 mm o 1 ) Sr^;t 

jto 1^^^. ^e>te: hy^i^/vr?^' (0. 4 2 0mmo I) , m.^tr±'^/i^ 

(0. 3 5 5mmol) ^lJU:^tio 2mm^. SifS^^S^Tki-^UiJ^ u OTfc/VA 

m) Xl^mi^. t r a n s-N- {4- C ( 1 -T-fe5^>'V- 4 -p< f^yV- 1 H- 
^>'^y— v'V-S— I'yv) i^^n^^i^M — N, N— >>p« '^^y'VT^ 

(20. 1 m g , 20%) ^^^ybo 

IR (neat) cm~^; 2 9 3 7, 1 7 0 5, 1 5 0 8, 1 2 5 2, 9 
3 5, 8 14. 

Hife^je 5 2 

^ trans-5 - { [4- (''J^ 'f'/UT K y ) ■>':5^ a--s:3f^^/'>>w] 

i^} -4-y ^yl^- 1 H — r vyy— yP— 1 -;^/V7}?^^'U — h<^-^^ 

^3^#S^T. 0'C{;L^3V^-rmfe^j4 1 2T'#:^ t r a n s - N, n--:^p«9^ 
/I'-N- {4- [ (4-^*^/1^- IH—r^^i^—/^- 5 — f/V) :^=3rv'] 
n--«v:?r->'/W} i^^t^ (1 0 Omg, 0. 3 2 3 mm o 1 ) <DT-fe h 

(2ml) m^i^. h yaz^yWT? V(135m1, 0. 96 8 mm o 1 ) . ^ 
a n ^/P ( 3 7 /i 1 , 0 . 4 8 4 mm o 1 ) ^;bp^, 1 5 

byto lB#W^x ^e>t-hy^5^yVT5>' (0. e 4 emmo l) . 
^5^/1^(0. 4 8 4mmol) <SrAP;t;fe:o 1 ^F^#. n n zKyPA (2ml) ^ 

y ;^7^/Wi;^i=«:i' a-^ (i^ n a^y^A/jj^ y — yvir^tH) "ClSM 

L^ pf^^/U trans — 5- { [4- (i^^ f^^l^T $ / ) D^^i^yl'] 2h 
- 4-^*^/^-1 H — i>y^-/—}V-\-iljVit.^'^\^—y (38. 7 
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m g , 3 6%) <Sr#yt„ 

>H-NMR (DMSO-c/J 5 ; 1. 2 2-1. 4 7 (4H, m) , 

1. 84(2H, m). 2. 05(2H, m), 2. 21(6H, s), 

2. 26 (IH, m), 2. 39 (3H, s), 4. 00 (3H, s), 
5 4. 1 7 (IH, m) , 7. 38 (IH, d, J = 9. OHz) , 7. 85 

(IH, d, J = 9. OHz), 8. 48 (IH, s). 

mmm ess 

{c i s-l-^^/t—S- [ (4-^^^V- 1 H— <>'^>^— /V- 5 — (M 

10 (a) c i s — 3 — :?< h=3r->'>'^ a^^ihi^jijyl'Tj^^aE^iyv— h :J3J; 

xy- t r a n s - 3— ;>< f^i/iX^ a^drl^:^;^/^/!?:^^^/!/— hO-g-^ 

a^#ffl^T> -5'C(C*DV>T^iS^y— yl' (30ml) (11. 
3g, 0. 0948mol) ^ 2. Q^t^^Xv^^ < ^mfh.iiLo 15^^, 3- 
:?< h^-:/'->:^ci^de^i/yl';&/V2l<fV^ (5. Og, 0. 0316inol, 1^7^ : h 

15 y-^^=A : 3) c^T^i?'/— /L' (3 0ml) 1 5 ^7!)^tfxm~f V-^o 2. 

20 c i s — 3 — h^i^'^iJ'a^^i^i^j^r/WTK^Vl/— f (3. 0 6 7 3 g, 5 6 

%) ^SXV^^f'Jl' t r a n s — 3 — j?< hdrv'v'i^ D-~vdrf->';i7>'V^:ari/l' — h 
(1. 5859g, 29%) ^#fCo 

25 M^^m^T. -7 8'C^^:*5V^T^9^>'^ c i s-S-T^ ^^i^i^^cr^dE-i^ 
>':^>'^/i<df->'V.— (1. 80g, 0. OlOSmol) (DT \^ y^o-y^i^ 
(3 6 ml) mm\^2M-V ^^J^iy^ yyu}^jUT^ (7. 32ml, 

0. 0146mmol) ^ 1 5^lb^i^xmT\^it„ 3I^M^. 3 iJ^-fk^ (4. 
4 5 g, 0. 0 3 1 4mm o 1 ) (Dx t Kci^^V (9 ml) f^WL^2 0^ 
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^^/mm^^^y^xmtii) x-mnv. ^^^^ 3-^ h^^v^-i-^f^yvv^i^n^ 

5 :aE^f->';&>'^2t?:aE^'>l^— h (1. 8985g, 98%, 4 : 1 (Dm^P^^I^) ^ 

(c) trans — 3—;^ b^i^— 1 — a<^:^1h>':;&/V7K>^®^ 
fife 

g^#ffl^Ts ^jfi^^:j3V^-C;?<^/V' 3-^ h^^f-^^- 1 -pt^/Vv'^d^^^rl^- 
lO (1. 9835g, 0. 0106mol, 4 : 1 (Dm-^^) 
<D^^ il 6 ml) mmi^. 2M-7Km'fky ^^'i^7k^^^ (1 6. 0ml, 
0. 03 19inol) ^llD^tz, 1 5 0°Ci:L^o ^ 3 ^Pb^^, 2 
M-7K@?'ft:y^'>A7K^ (0. 02 13mol) ^M^f^. 1 B#^m i^^zK 

X^&'&mi^t r a n s — 3— p< h=3r->— 1 -^^^'Ui/iJ^ n ^^•9->';^7yV/K^^®? 

(1. 17 8g, 6 4%) , 6?^^^^^ UTc i s -3-7< h^ari^- l-^^/W 
i/^J' n^:^-^>:*/^/J?>^ (4 6 9. 2mg, 26%, 33%-trans-3 

(d) trans - 3—;^ h^i/- 1 — p« ^.'l^v'^ a^^a^ i^^-jj^/V^KT 5 KO 

^^#ffi^T. ^tE.{c43V^-C t r a n s - 3-7< h 1 ^^yVv'^ 

:Jf1hV;<7/U7K>'^ (4 7 Omg, 2. 7 3 mm o 1 ) £^ h/l':3i>' ( 1 0 m 1 ) ^ 
25 mt'f-:t=.j\^ (3 9 0mg, 3. 2 7mmo D.N. N- v';^ ^^/l-zJ^yW 

H#rB^=^. i^-fb^;^::^^^ (1. 6 4mmo 1) ^miJUl^tc, 2 ^F^^, MfiE^^^U 
a (10ml) ^*^$r. ^jaiCTISfPT:/^— T-:J' 

uu^./UJ>.^m (10ml) \zmTi.tCo 2^M^. SO'C^Lfco 9^^:^, 
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filfiSlL. trans-3-^ h=¥i^- 1 5^>'l'v^j{^ ^^=^ri^>'*/^2KT ^ K 
(389. 8mg, 83%) ^#feo 
5 ( e ) 2 - [ ( 3 h ^v^- 1 ^yl-V^ n^df^ ^ ^/V] - 1 H- 

-Y y-^'^^ K— /I'- 1 , 3 (2H) -^y:^:y(D^m. 
II»J6 4 9 (b) (D;^?fet;::!»C-CS:)^?^mj;o:^„ 

(f) 2- C (3-k Kci=3r^/-l-p<g^yl/i/>?u^^i^/P) ^^yu] - IH 
— — 1. 3 (2H) -=t?ilr^y<0^^ 

10 SUfefi^eso (c) ©ij^icspc-cSfS^fr/jJofeo 

(g) {c i s - 1 3 - C (4-y^7U- 1 H--r /I'- 5 

^^94 O 2-X?^fc4-^^/U— 1 H — Ti^iS^i/— .'I'-S-:*-— >'^^^V^feo 
15 IR (neat) cm- ^; 2921, 1508, 1221, 941, 
8 16. 
HJfe^iJ 6 5 4 

trans -2, 2 — v^;^ 5 - [ (4 — ^^'P- 1 H — /U- 5 

20 ( a ) 2 , 2 — i^^ ^/V— 5 - Hr^ y O ^^^^^iJ ?V^=^ h y /V<D-g-^ 
^3(l#ffl^T^ ^?aJc:*5V>-C4, 4-i;'p«^/^-2-iyi>'n^;3r-fe->'- 1 
(5. Og, 0. 0 4 0 3mo 1 ) ON, N — v/;^^/^*f/l'AT5 hM3 0 
ml) :ai'fbri^^-!i7A (2. 3 7 g, 0. 0 4 4 3 m o 1 ) <Z);!K^^d[ 

(10ml) , ->r yi^i>.(3. 15g, 0. 0483mol) (DifmH 

25 (2 0ml) <Sr«rUx 7 O'Ctc^Sb^o 2l^(BI^x SfS^^^SrTKl-^Lt^rc 

V/ ^7 b:/t, C K^^^JE*^ b# y yy^;57 7 A iJ^ n 

-^h^^^^- (^=ae-y->'/i^ie^5^/V'T*^m) -C»Mb. 2, 2-'^:^'^A^- 
5-;^-^y>^cI^;3f■1^>';^7/^/}<r:^ h y/V (4. 03 3g, 66%) Sr^feo 
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(b) c i s-5-t KndE^->-2, 2-i?^^/Vv'i^a^df-th>':;57/V;af:=. b 

mmm-mn.T. o'K:{ci5\,^x7kmit^'>mi-hv d. oog, o. 02 

6 5mo 1) (Dpi^ (4 Oml) ^m^. 2, 2 - 1?^ "^^yV- 5 -;r^y 

5 t^jJ' ^^:aE-i^>';^;y^7l?^ hy^p (4. Og, 0. 0 2 6 5mol) (O^^J—jV 
(30ml) ^^^^^STL^ho ll^P^m> ^h\Z.im\^-^-^m^V')^J>^ (0. 
O 1 3 3mo I ) ^*QXL, 4 5:»-^. a!&^^{C|&fp:^>ft:r V 

g^^cL^/V-C^tii) -CftSiU. c i s - 5 - t Kn ^i/- 2 , 2 - C^t^ '^Ay^^'!? 
i3^=^ihV;^/P2tfri hy/l^ (3. 05 5 Og, 7 5%)^#fCo 

(c) trans-2, 2 -i^^ ^/l— 5 - [ (4 ^/l'- 1 H — r>'i5^>^ 

15 ^^#ffl^T. ^ii.l;i*5l/NX(D t r a n s -2, 2 -i^^ 5^71^- 5- [ (4- 
/l'(5 0 0mg, 3. 3 7mmo 1 ) (1 2m 1 ) ^f^{e:9 0%-'> 

^^u^ h y -n -:/9^/^jj^;^:7;^^:/ (1 . 05g, 4. osmmoi) 

CO h^l^oci^ (5ml) ^Sr^ST b, J^V^-C^^fi^J 402 T'^iTc 4 - p< ^7P- 1 
20 H— r:^c5^>^— yU- 5-:^— (5 0 7mg, 3. 5 4mmol) ^lr*P;t. 10 

25 trans-2, 2 -i^pt ^/V- 5 - [ ( 4 ^/V- 1 H-^ ViS^y— 

/U-5 — f/W) v'^t3^d{.f-:^;;{;^^;ij?- y^i^ (351. Img, 46 

IR (neat) cm"'; 3 1 7 6, 2 9 5 4, 1 5 0 8, 1 2 2 3, 1 
0 9 4, 9 4 5. 
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^HS^^J 6 5 5 

trans ~4-^^jU- 5- { [3- (1 1 
a^df^i^/l^] -IH — f >'yy—/l^(D'^^ 

(a) c i s — 3— (1 — ^'^yV— 1 hnoc^^yl/) i^:^' a^^ihy — yl/ 
5 ioXX^ trans-3- ( 1 -pt ^/V- 1 f ao^^^/V) p^df^i^y — 

^m^m^T. o^^c*3v^^::i:^fE^(D3- ( i -^^^v— i h ao^^^- 
zv) v'>>'cI^dE^1^y (i . 6 8g, 9. 0 7mnio 1) tJ^y—yl' (1 7 
ml) ^te:7K^fb;xI^5'|f':^hy (34 3mg, 9. 0 7mmo 1 ) Srin;t. 

:fy^M.^U'^h^^^'f— (^^i^>'/'fi^M^^/^-C^t±J) -eJHIlSlU c i s- 
3- (1 — j><'^yP'— 1 — = ^^dE-i^/— /V (4 9 9. 1 m g , 

15 2 9%) jsazO^t r a n s — 3- ( 1 ^/V- 1 — = b n^^/V) v^jf^o-^df^ 
1f y -/l- (2 5 9. 6 m g , 15%). M^i^M^!^ ( 5 5 %) 

(b) trans -4— ^5=-/V-5- { [3- (1 - ;>i ^jV- 1 h x:^^^ 
u^^U/lyl -IH — < i^^y— /PO-g-j^ 

^^J6 5 4 (c) (D:f7m\z.m\:^xBat^t:nti^tLo 

20 IR (neat) cm"'; 3184, 2931, 1533, 1508, 1 
22 0, 951, 845. 

mi^m 6 5 6 

c i s-4- [ (7-^^/V-lH — O'^y—jU—S — fjU) ;^-=3e^V] ViJ' a 

25 (a) 4-T5:/-3, 5 5^/V:7 3iy — /W^-^fife 

;^yV7T— /l'^-:?- h y TkfP^fe (5. 7 8g, 2 5. Ommol) cDtK^ 

?S (2 Om 1 ) h y (1 - 9 0g, 2 7. 5 mm o 1 ) cDtK^^K 

(4ml) ^Jflx-feo ;i©^?r«ltSg (5. 1ml) t^K (3 0 g) <DAo:fc 
If-* ^^«TU. 2 0 5>fBl7km=t'-e^?aUA?S^bfCo 3, 5->?^=5^>'V7 
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3:/— (3. 0 5 g, 2 5 Ommo 1) JC7k^^b:M- y •J'A (5. 5 0g, 1 
3 8mmo 1 ) (DT^m^ (3 0ml) . (2 0 g) ^tQx.Xmnm. 7^ 

(16. 8g, 9 6. Smmol) ^mm(D^i>^m 

Sr^fCJ:^. 4-T5y-3, 5-i^^^/V7a^/— /V (2. 46g, 72 

%) >lr#fc. 

(b) g^^[4- (T-tf^/PT^ y) -3, 5 -t^y (^-a-^ 
4-T^y-3, 5-i^p{^/V7cc/— (1. lOg, 8. 0 2 mm o 1 ) 
10 <DW^m=^^J\^ (20ml) MMWi^ f V i^l^ (3. 30ml, 40. 8 

mm o 1 ) s ^STkS^^ (1. 9 0ml, 20. 1 mm o 1 ) ^Sr*Dx.T 7 O^C-e 

i^muw\.±o mWi^m\^f^m^^^-^> (eomo m\i-^xmm\.f^o 5 

^iS-t-5wt{;iJ; [4- (T-fef^/^r^y) -3, 5-1^:^^-/^-7=^ 

(1 . 6 9 g , 9 6%) Sr#fCo 
15 (c) (1— 7-y^>'U'- IH— — <J\^) (O 

[4- (T-fe^y'i^T?: y) -3, 5-i;^y yu] (1. 69g, 

7. 6 4 mmol) (2 6ml) ^^^^^I^tK®^^ (2. 2 0ml, 

2 3. 3mmo 1 ) . X ^ K (1 2 4mg, O. 3 

20 8 3 mm o 1 ) . g^^5& y!>3^(l. 50g, 15. 3 mm o 1 ) , M5S^-f V 
(1. 34ml, 9. 9 7 mm o 1 ) ^)lll2fe*P;t-C 4 NFFB^^Pf^iljjKUfco 

u-^Y^yy^— i^^^>yWpm^^^^= 7 : 1-5 : 1) KxmmM. 

25 ^ji-:3i^TMzxm^ir^ mm ( 1 - r-fe^/i— 7 - y 1 H- 

^-^y— /V- 5 r /V) ( 8 7 5 m g , 4 9%) ^#yt„ 

(d) 7-yf^yw-lH — r /V- 5-::*— /kt:)'^'^ 

(1 -T-tf^/l'- 7-;?<^/V- 1 H-^r^^y'—Zl— 5 — < jU) (8 5 0 
mg, 3. 6 6mmo 1 ) — /l^-T^ h7 t K«3:77:x (1 : 1 , 7. 4 
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ml) ^mK2N-:^m\:.])^^J^7i<im^ (3. 7ml, 7. 4mmol) ^lia 

5 — 10 0:3) iZXmn-i-^ :LtiZX^ 7-^ 1 H — < l^^^/^Ay- 

5 ( 5 0 5 m g , 9 3%) ^#yho 

(e) c i s-4- [ (7-^^/V-lH— fi^iS^y— -/V-5-^/V) ;^=5r 

%Mm 3 2 3 ( a ) -e#;fe: 2- (trans-4-tKn ^i^i^^ u^^-y 
10 /V) — IH-'^y^^^iji^y— 3 (2H) (12 3mg, 0. 5 

0 2mmol) <D Y ;iy=i^ly1^^ (3ml) — IH — {l^^y^^^U— 

5 — yl^ (lllmg, 0. 74 9mmo 1 ) . v'T/p^^l^V h V-n-^ 
9^/V7j^;^iiN7i^ (2 2 6/4 1) <ir;!]Qx.-Cl 0 CCtCTS^r^a^b^fco i^T^ 

15 S^i^T^li^ Sr®* bfco r r 3 0 % ^ ^/l-T 5 ^ y — ( 4 

ml) ^APx.T3Np»^3l?5lcLyho U <>*/w:^7 7 i>. o h ^ :7 ^ — (^ 

ou/Jn/U-A/^j?/— /V/T^^^T7k=7 : 1 : O. 1) (^iTMiSli-S ^ 
ctt) c i s-4- [ (7-7^ 'f-JU— 1 H->r ^iJ^y^— /'V- 5 — f ^W) 
^r2^:^-^^i/T$^^ (7 Omg, 5 7%) ^#^^0 
20 IR (neat) cm"'; 1 5 0 8, 1 1 6 3, 1 0 1 6, 9 5 3. 9 4 
1 , 9 2 4. 

mmme 5 e (D:^m\^m\:'XRmt:n^j:^\ iixr^^Tf^irmMme 5 7<Dit^m 

tr-^fifebfco {i.U 3-3:5^/v:7,ny— yv^S:iS3|s|-Jc^v^:fco 
6 5 7 

25 c i s-4- [ (S-^^/l'-lH — r:^y>^— /V-S— C/W :r=3E^'>] a 

IR (neat) cm"*; 1504, 1448, 1348, 1213, 1 
20 5, 1066, 810. 
6 5 8 
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c i s-4- [ (4, y-i^p^^yi/- 1 H — <^^^^/—j\^~^-y(A^) 

(a) i^^ ( 1 -T-fef^>'V-4, 7 -^J:^=f-/V-lH-'^>^:/—J\^-5--< 

5 2, 3, 5- h y p<'5^7^7 3ly-;l'S^J[^3^S^^3lffiV^-C. IIJfe^j2a) , b) <0:)f 
felClltCTSJScSrm^-^fifebytg^^ [4- (T-fer^/VT^y) -2. 3, 5—h 
^) :^^;\y-7 (4 1. 4g, 0. 1 7 6m o 1 ) CDg^^^^/b (6 O 0 
ra.\) mWiZMi^^m 'd . 8ml, 0. 5 2 8 m o 1 ) . "7^ h 7 

$K (2. 85g, 0. 0088mol) . ^m^^ ^)^J>^ (3 4. 
10 5g, O. 3 5 2mo 1) . ffi?^^^ yr^yV (3 0. 7ml, 0. 229 

moi) t:m^imx.x Ami\timmm\^it. mmz.m'Ltz.m^^jiiiM^i^^iaE.^. 

(1 -T-fe'^v'V-4, 7-€;?>^/^-iH->r:/i5^y'->'^— 5-^ 
15 (2 0. 4 g. 4 7%) *-#fco *yt^?^lJ:oV>T^ffiT^^fiE?£rW*U 

^^Biy-b^h. W^m. (4, 7 in — f ^^5^:/— /u- 5 -^/i') 
(6, 7 (Om-^^ mi : 1, 7. 
Ig, 2 0%) >bfet3-^T#fco 
20 (b) 4, 7 ^yv- 1 H->r>'^y'—/U- 5 

(1— T-t^/l^— 4, 7— v^^^/l^- lH--0^y'-/^-5— -f/U) 
(2 0. 3 g, 8 2. 4mmo 1 ) <D^ ^ J^/X^-T- hy\^FT^y^> (1 : 1, 
170 ml) mm^7Klf^T2-N-7HMi\:}) 'f-^J>.7^mi^ (8 5 ml, 17 0 

mmol) ^mx.xmm.T?3 o^mmwi^fco mamtT:y^=-c^j>^7K^m^^ 

^4, 7-v?p<^>'^-lH-'l':/^y— (1 3. Og, 9 7%) 
(c) c i s-4- [ (4, 7-i>^5^/V- IH-'Ci^i^'y— /V- 5 — T/V) ^ 
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MMM 3 2 3 ( a ) T-#fc 2- (trans-4-fc h'^^'^i^^ u^^U 
M -IH — ( y-O^-^—^l^-l, 3 (2H)-i^^>' (12 3mg. 0. 5 
0 2mmol) <0 ( 3 m 1 ) 7 Itl-ydy^i/ 

5 — /I'-S-:^— (1 2 2mg, 0. 7 5 2 mm o 1 ) . -^T/ ;^ ^l^i^ - 
n-:/^/V*:;^jJ^^:x (2 0 1 mg, 0. 7 5 Ommo 1 ) ^jlJDxiT 1 0 CCtJl 

h y i>.7^c^«c^^:T^fe^^ ^^^Icjeet^^^^s* ufc„ ;i c 3 o %^ 

T ^ V-iii^J' y -/l^^ifS (10ml) ^MtLX 3 ^TOII&Jl^lE U:fco —Kmm^ 
10 S*b:/t^fc. S^^3 0%7f^>'UT$i^-3ii5r/«-/Wj§#gf (10ml) ^ImTCX 

/I^/TV^— T7K=1 0:1:0. 1) X^Xim^mrt^ 
rirlJlJ;?) c i s - 4- [ (4, 7-v?^5^yW- IH — T i^^>^— 5 
yv) :*-dE^->] -yi; ^^^-^^^T $v(54mg, 42%) =Sr#fco 
15 IR (neat) cm"*; 2927, 1676, 1201, 1136, 1 
0 0 1, 9 4 9. 
6 5 9 

c i s-3- C (4-^^013—6, 7— v^pi^/W— IH-^ ViJ^y— — < 
/V) :t-=^rv^] v'^ ci^:^r-9->'T^ ^^O-g-^ 
20 (a) 4 — i^crcr — 6, 7 — 1 H-l' i^^i/— /I'— 5 

(4, 7-i^^5^/V-lH-^>-^i/— /V-5— <yv) iS^^ (6, 7- 

i;?pt5^/v-iH— r^^>^— r^i') <Dm,-^m (7^1 : i, 5. sog, 

26. Ommo 1) <n>:^9J—jV (30ml) ^tClTK^^T 2 N-TKK-fb D 
iN7K?§?S (2 8. 6ml, 5 7. 2mmol) ^^7LXW&.X\. S^RJJJl^^U 
25 feo fia?o:^'fkT>'^='>iN7K^?S^SJc&«E-^?ir. '8m^'f-Mz.xm^'t^:Lh 
l;ii;i9 4, 7->?^^yV-lH-'f /l^-5-;r— /^i:6, 7->?^^/U 

- 1 H-^ yv- 5 yl'CD^S-^i^ (4. 3 1g, 10 0%)^#fc„ 

COS-g-^^CT" h^fcKct^^i^ (200ml) , N-:^ o a3^N:^S|-r ^ K 
(1. 74g, 13. Ommol) triOxl-C 5 O'CJCIT 3 l^raft#U;fc„ 7Kl-fc 
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Mzx3\Bi^ic^-t6:Ltic^y) , 4-^uv2-6, 7 -^Jy^'f-^v-m — r^-y 

iZ—ji—^-^—jly (440mg) ^#fco *fe'5^<^>^^^^^jaET®5feb;fc^> 
5 %y]):fj^;V:^yJ>.^^:i-^Vify-7^^ (^^-^^i^/i^^3lf^y^= 2 : l) KXi^ . 
M-f-5ri:te:<t 0 4-:J'T3t3 - 6, 7 -i^^^^^/V- l H — < i^^-J—A^- 5 
—/U (980mg, tf-1. 42g, 56%) ^^ft„ 
(b) cis-3- [ (4-^na-6, 7 1 H— ^ i^:?'^/— yV— 
5 — C/V') u^'i^-^^'TS.iya^^^ 

10 Hife-gSjaSS (b) -C#^2- (t r a n s-3-fc Kn=¥iXC^^n^:3(ri/ 
^'V) -IH— l'y^>:^^>^— yl^-l, 3 (2H) -i>:t^^ (2 4 6mg, 1. 0 
Ommo 1) (DhJ^=^:^^^ (4nil) (J:4-i?Pa— 6, 7 —i^;^ "f-^V— 1 H 
--{l^^y—^U- 5—^—^1- (I97mg, 1. OOmmol) . ->Ty;^^l/ 
>' MJ — n-:/^y^2j^^7f:9:^ (3 4 9mg, 1. 3 0mm o 1 ) ^;&Px.T 1 0 

15 0t:i::-C3. smmm^WL-ft, ^T^^«^@*U ^ o l 

o%^^yuT5 v-rnij^y— /L'^?!^ (5ml) ^i}u:^x 2mmMmMm\.f^o ^ 

/^;?/->'I-/T>'^-T7X=7 : 1 : 0. 1) {C-r*tM-t--5 ^ t filJ; «5 c i s 
20 -3- [ (4-^na — 6, 7 ^yl^- 1 H-^ i^i5^y— v^l^- 5 -^yW) :r 
^V] V^n'^vdE^ih^'T? V (19 mg, 7%) ^#/c„ 
IR (neat) cm"'; 2 9 3 7, 1 4 7 3, 1 3 5 2, 1 2 9 6, 1 
074, 995, 933. 

MMif^ie 5 8(D::^fel;:ipcx^^^fTJtev^, eiTl-^i-^Jfe*?'] 6 a o. 6 6 i 

25 (Dit^m^^^Vlto 

mmme 6 0 

c i s-3- [ (4, 7 --:^:}<^jv-iH-4:y'^>^—^^~ s-^jv-) 

IR (neat) cm"*; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 3 5 6, 1 
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32 3, 1099, 1001, 93 7. 

MM&ie 6 1 

trans-4- [ (4, 7 lH--f>^y^—yV- 5--(/l^) 

5 IR (neat) cni"*; 1 5 2 5, 1 2 2 7, 1 1 0 9, 1 0 8 6, 9 
4 1, 9 3 7, 8 5 0. 
Mi^m 6 6 2 

c i s-N- {4- C (4, 7-i^pf5^/l'— IH— r:/^ywV-5— Y/l^) ;^ 

^-yl ^ n e^/w} - N, N — ^ji^t 5 >'<^-^fife 

10 HJfi^ai 6 5 8 -C^yt c i s-4- C (4, 7 IH—f l^^y^ju 
— b-^M ;^=3f-v'] i^^5'^^=Sri^i/T5: >- (lOOmg, 0. 386 
mm o 1 ) CDp< y — (2ml) 3 6 %Jj^/W y >'7K^^^ (1 6 1 At 1 . 
1. 9 3mmol) ^iJP;ts 1 ^|ig^j!a-eaii^L:t„ ^:z^''^T J T^Mit^^^ 
•TY)} (5 Img, 0. 7 7 Immo 1) ^ g^ife (110^1, 1- 9 2 

15 mmol) Sr;l5n^-cmj&-ei 8^|ig»#Ufe„ ||^;if;^'T?pf^y-yVSrfIlt^b. 

/'T>'^=T7K=7 : 1 : 0. 1) »c:Tfilf3B»b. c i s-N- {4- [ (4. 7 
20 -v'^^yV- 1 H->r:^i5^y— yV- 5->r/P) a-^^f e^/V} -N, 

N-v^p<^/UT^ (77mg, 69%) ^#7to 

IR (neat) cm"'; 1525, 1327, 1227, 1109, 1 
0 3 2, 9 3 5. 

IIJfeM6 6 2(7D;br^{c:!>C-CSJ!&^fT*V\ iJiTf-^-f-Hife^ 6 6 3, 6 6 4 
25 ©'fb-a-ife^-g'^LfCo mU HJSM 6 6 0 c i s-3- [ (4, 7 --J:/^ 
^^'V'- 1 H-'l' l^^V—jV- 5 T/V) ^=ari/] ci-^=3E^f->'T $ i^^^J^JlSflC 

6 6 3 

c i s-N- {3- C (4, 7-t^7«^/l— IH-^V^^i/— /V- 5— T/l') ;r 
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-^^ti^^i^M -N, N-e^p{'^>'^T5 
IR (neat) cm"'; 2 9 3 5, 1 5 2 2, 1 3 2 3, 1 0 9 9, 1 

0 0 7, 9 4 9. 
mt&i^l 6 6 4 

5 c i s-N-^^i^Jl'-N- {3- [ (4, 7 -^P;^^^U-lH-'0^y'-JV' 
-5 — f/l') :^^>^] $^:;'n^:^v'/W T$i^ 

IR (neat) cm"*; 2 9 3 5, 1 5 2 5, 1 4 5 2, 1 3 5 6, 1 
3 2 3, 1 1 9 6, 1 0 9 7, 1 0 0 7, 9 5 3. 

10 Sr-g-fifebifco 

mmme 6 5 

c i s -N— ^V-^^/V-N- {4- [ (4, 7-v^^^/P— IH—O^y'— /l^ 
- 5 — {/^) ^^i/] v-i^ n^dri^/i.} T 5 > 

IR (neat) cm"*; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 44 2, 1 
15 323, 1101, 937. 

3116^6 6 2(D^mKmcxRft^^n^j:\^\ un^^-rmMme e 6.667 

<D^t^m^^^\^i^. (aU. *M^!|6 6 1-T?#fet rans-4-[(4, 7- 
20 MMM 6 6 6 

trans— N- {4- [ (4, 7 -i^;^ '^^ly- 1 H — f i/:^^— /V- 5 — ^ 
M ^=^i^] v'^ n-^^dr-^/V} -N, N-v^^^>'V'T5: V 

IR (neat) cm~^; 1 5 2 0, 1 4 5 0, 1 0 9 3, 1 0 5 5, 1 
036, 95 3, 928. 

25 mmm 6 6 7 

t r a n s — N-^>-:;?/U-N- {4- C (4, 7 — s;^;;^ 1 H-^ i^^y 

IR (neat) cm"'; 1525, 1452, 1325, 12 0 1, i 

1 0 3, 9 4 4. 
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mmme e s 

c i s-N- {4- [ (4, 7-i^7f^/^-lH--r:^i5^y— r^l^) :t 

lljfifeM6 5 8-e#fcc i s-4- C (4, 7 -'J:^^;V~ lU — T^-^J^^'— /V 
5 -5 — f/l^) :*-=^v'] i^^l3^dr1^:/T5:^ (1 0 Omg, 0. 386 

mmol) <0'J:^^;Vt^/\-J^T ^ VmW. (2 ml) \Z.Y ^^JVT (108 
II I, 0 . 7 7 5 mm o 1 ) , tf ;<^^^ ( 3 2 1 , 0 . 4 2 9 
mm o 1 ) . 1 -:x.^jV- 3 - ( 8 - '^^l^T % J Zfn \fM ^ 
K • iS^lfe (8 3mg, 0. 4 3 3mmol), 1 -M Yu^Z/^^^:/ Y))Tl/ 
10 — >^V(5 8mg, 0. 4 2 9mmol) ^JlR)?d!lPXL-C^fi-e2 O^KtJIj^Lfeo 

:fe„ ;«7<y/v^ci-^ hrjf^^w- (iJ'cia>j>yujN/^t5^y— yu= 1 0 0 : 2) Ic: 

XiWfMU c i s-N- {4- [ (4, T-t^pt'^^.'V- 1 H— r >^^>^— /l^- 5 
15 — I'/l') ;^=arv'] l^^u^^-^M :7"ax-?VT5 K (13 4mg, 100%) ^ 

IR (neat) cm"^; 1641, 1541, 1524, 1325, 1 
128, 110 3, 943. 
Illfe^je 6 8(D:&?5felJl2piCTK;^?Srff'5JV\ fi^TKl^-riliS^^J 6 6 9<D'fk;-a'*fe 
20 ^-g-^b^o (aU I^JfeM 6 6 0 c i s-3- [ (4, 7-i^7<5^/U-l 

HJS^J 6 6 9 

c i s-N- {3- [ (4, 7-i;^7<^/l'- lH-^:^yy— /I'- 5 — id" 

25 IR (neat) cm~^; 1639, 1541, 1522, 1323, 1 
101,100 3,94 9. 

^'kl^i.fto {i.U I^Jfe^ 6 6 1 trans-4-C(4, 7-v?p< 

- 1 H — r yu- 5 — r>'i') i^t^-^l ^^:3E-i^^^T5 
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MMme 7 0 

trans -N- {4- [ (4, r-v^P^^yW- 1 H-^ ^-^^—JV- 5 

5 IR (neat) cm"'; 1 6 3 2, 1 5 3 7, 1 5 2 5, 1 3 2 5, 1 
20 0, 1111, 108 2, 94 3. 

mMm 6 7 1 

c i s-N— {4- [ (4, 7-i>^^7l^— IH — i 5 JV) :t 

10 lliffe^^ll 6 6 8 c i s-N- {4- C (4, 7 -i^?^ ^/U'- 1 H-^ 

y—yV- 5 — ^/V) ;^-dr^X] i^:^' D^^v'yW :7'oyN*VT:5 K (1 1 6mg, 0. 
3 6 8mmol) (Dt^ h 7 fc Kd 7 ^ V^^^ ( 5 m 1 ) {JlTK^^k y AT/'V 5; 
=.^J^ i7 Ova&, 1. 8 4mmol) ^An;t-C 5 B#^;I?D^3MM Lfcio 7^ h ? t 
Kci7^>l Om 1 <lriD:tT^3^Ufc=^o 7Ki^Tfe:r7K (76^1) ^ 4N-7K 

15 miy^-r v v ^j>^imm (76;xi).7K (230^1) ^vm^^'mm<-m^xK 

= 7:1:0. 1) {;iTMMb. c i s-N- {4- [ (4, 7 - C^;^ ^/U- 1 

20 (6 4mg, 58%) ^#:fe:o 

IR (neat) cm"^; 1 5 2 2, 1 3 2 5, 1 23 2, 1 2 1 3, 1 
105, 939, 920. 

mMmQ 7 1 <D:fe-fe{c2iC-CK^&^^TJ'^V\ OT}-:^i-^WJ6 7 2 ©'fb'&i^ 
Sr-^^Lyto {i.U ^Jfe^^d 6 6 9 -e#fc c i s-N- {3- [ (4, 7-i^p{^ 

IliS-e^iJ 6 7 2 

c i s-N- {3 - [ (4, 7 - i?^ f^-yU- 1 H — f i^^y— /l^- 5 -^/l^) ;^ 
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IR (neat) cm-'; 1524, 1454, 1356, 1323, 1 
099, 1003, 951. 

Sr-g-figb;^„ <i.U HJfe^aje 7 0-e#ife:t r a n s -N- {4- [ (4, 

nmm 6 7 3 

trans — N- { 4- [ (4, 7 — i^;^ '^JV- 1 H-'l' V^^l/— yP- 5 f 

/V) ;f=Jf'>'] e/':^'ci^=3E^v'/H -N— 7"ntVVT^>' 
10 IR (neat) cm"'; 1525, 1327, 1200, 1107, 9 
4 1 . 

mM^l 6 7 4 

2— {cis— 4-[ (4-^^/1^- 1 H—i':^iry-yU— 5 -^r^V) 

->^r2^^-:yM -lH-^y^VK-/V-l, 3 (2H) — i^:^^^©-^^ 
15 4 0 2 5 - t Kn dr->- 4 - 1 H — f ^'^y-/^ ( 2 . 

9 6 g , 2 0. 0 mm o 1 ) , ^iifeMT-#:^c 323 (a) 2- (trans— 4 
— fc Ki:i:3f-t/i/i5' o^^i/yv) -IH—ry^^'K— /V-1, 3 (2H) -v?:^ 
(4. 9 0 g, 2 0. Ommo 1 ) , hi) V zxL=.fV^:^'7 (5. 7 7 g, 

2 2. Ommo 1 ) , 7^ h 7 t Kt^^^i^ (12 0ml) Oil-^*&tJ:7k?&T. 
20 ^ yzfxxyfjv^J^jV-^^'iyyy-Y (4. 85g, 24. Ommol) >SrMTU, 

3 0 5>=^^?l.l;i#ig.bT«SI#bfcc SJi&?^$r?ftifi#s 1 N-TKBS^'fk-^ h y li' 
AtK^?^ (2 0 0ml) ^^P;tTi^cnxh/VA (120ml) "C 3 [hI*4W L-^bo 

25 1~1 : 1) ■^mi^-r^^b\Z.Si^'mn\^. 2- {c i s-4- C (4-^^/U 

K-^V-l, 3 (2H) -v^:^^^ (1. 7 6 g, 2 3%) tr#^o 
NMR (DMSO-de) 5 ; 1- 4 5-1. 7 2 (4H, m) . 2. 0 
3 (2H, d. J = 14. IHz) . 2. 55-2. 67 (5H, m), 4. 
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05-4. 17 (IH, m) , 4. 59 ( 1 H, s) , 7. 16 (1 H, d , 
J=9. 0 Hz), 7. 19 (IH, d, J = 9. 2Hz), 7. 75- 
7. 88 (4H, m) . 8. 03 ( 1 H, s) , 12. 85 (IH, s) . 

mmme 7 5 

5 cis-4-[(l, 4-i^p<^/P-lH — — f/v) :t^->l 

(a) 2- {c i s-4- [ (1, 4-t;?7^5^/U- 1 H — < 1^ ■^^—fV- ^ 
?\d :^=¥v/] i/i^n^^^x/V} _iH— i'y-O'^y— /l^— 1, 3 (2H) -i^ 
:^:^*3j;t^2- {c i s-4- [ (2, 4 - 1^*^ ^/V- 2 H-^ /V- 5 

10 — ^yV) ^^^'i/l a^df-i/'/U} -lH-^y-i':/^>^— /l^-l, 3 (2H) 

6 7 4 -e#fc c i s-2- [4- {A — YYi--^ ^-/~}V— 
5 — f yVi^^^riX) i^i^ - 1 H— f y-Y :x Y—}V— l , 3 ( 2 H) — 

(7 5mg, O. 2 0 0mmol) <Di?;?< ^^yPJfcyPAT $ K (1ml) Sil 
15 l^i^ (5 5mg, 0. 3 9 8mmol) . 3 'S'-ft;^ ( 1 5 

/f 1, 0. 2 4 1mm o 1) ^|lE^!feAn;^-C 6 0^-C 2 4 NF^^#b:/to l&fnit^b 

20 {cis-4-[(l, 4-t^p{^yW-lH — (>^:/'—jV-S-y(Ay) 

n^d|^^>/v} _iH--t'y-<i^^y— /i^— 1, 3 (2H) -v':^^^ (3 
1 mg, 4 0%) ^=3{.f->,_g^^ai^/U'= 1 : 1 oy^iJ' 2 
- {c i s-4- [ (2, 4->?p<f^/W-2H-^>^y— /U-5-^^U) ;r=ar 
v-^D'-.drv'/W — 1 H-'f y^rvyy— /l^- 1, 3 (2H) -i?;^-:^ (1 
25 3 m g , 1 7 %) Srt#/Co 

(b) cis-4-[(i, 4-v?^5^/v- 1 H->r:/^y— yv-5— ryi^) :^ 

2-{cis-4-[(l, 4-v^p*^/^- IH — O-^i/— yV-5— TyW) 
^^^v'] -IH-^y-r^iJ^y— /^-l, 3 (2H) 
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(3 0mg, 0. 0 7 7mmol) Ic: 3 0 %p« ^^VT ^ V- Ji^? y — yV^?^ ( 3 

n-^ (r^cin/fcyVA/;^ 7V/7'>'^— T7k= 10 0:10: 

1) i^^V)1t(tM\^. c i s-4- C (1, 4-t^7<5^/>-lH— Yi^t5^>^-/1^- 
5 ^i-^v'] iy^V3^^'^:^T^> (16mg, 80%) ^^-ft^ 

^H-NMR (CD3OD) 5 ; 1. 6 8 (6H, m) , 2. 05 (2 
H. m), 2.48(3H, s), 2. 82(1H, m), 4. 00(3 
H, s) , 4. 4 3 (IH, m) , 7. 2 0 (IH, m) , 7. 2 9 (1 
H, m) , 7. 9 4 (IH, s) . 
10 mMim6 7 6 

c i s-4- [ (2, 4-i^p<^/l — 2H-^>i5^>^— S-^f/V) 

^Jfe0iJ6 7 5 (a) -e#yt2- { c i s -4- [ (2, 4 2 H - 

15 —1, 3 (2H) ->?;^>' (1 2mg, 0. O 3 1 mm o 1 ) {Jl 3 0 ^/l^T 

5:^^-n^i?7-yV^g^^ (2ml) ^;?JQ;tT2^MMS^U/Co MJET^^^® 

^^T;dc=l 00:10:1) <fc t) itM U c i s-4— [ (2, 4-v?p{5=- 
/V-IH— /V-5 — T/V) v'^'l3^=3^1^>'T5 (8m g, 

20 1 0 0 %) *#:/i:o 

^H — NMR (CD3OD) 5 ; 1. 71 (6H, m) , 2. 04 

(2H, m) , 2. 42 (3H, s) , 2. 86 ( 1 H, m) , 4. 16 
(3H, s) , 4. 16 (IH, m) , 7. 14 (IH, m) , 7. 3 5 
(1 H, m) , 8. 0 9 (IH, s) . 
25 mMM6 7 5. 6 7 6 DT^^^tj5JV>. SiTl^^i-mmme 7 7 

— 6 8 OcD^k-g-i^^-^fifeU/c^ 

c i s-4- [ (l-:;^^/V'-4-7<^>'V-lH— Y^^^y— >'» — 5-^/1^) ;<h 
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^H-NMR (CD3OD) 6; 0. 9 1 (3H, t, 3 = 7. 3 
Hz), 1. 27 (2H, sex, J = 7. 4H2), 1. 66 (6H, 
m). 1. 83(2H, qu, J = 7. 4Hz), 2. 02(2H, m), 
2. 48 (3H, s), 2. 78 (IH, m), 4. 34 (2H, t, J = 
5 7. OHz) , 4. 41 (IH, m) , 7. 16 ( 1 H, d, J=9. 0 
Hz). 7. 30 (IH, d, J = 9. 2Hz), 7. 94 (IH, s). 

m^m 6 7 8 

c i s-4- [ (2->^=5^/^-4-7<5^/'^-2H— l':/^^'— /'V-5— i'.'l') ;r 

10 ^H-NMR (CD3OD) 6 : 0. 9 5 (3H, t, J = 7. 4 

Hz), 1. 31 (2H, six, J = 7. 5Hz), 1. 67 (6H, 
m), 1. 95 (2H, qu, J = 7. 3Hz), 2. 02 (2H, m), 
2. 43 (3H, s), 2. 8 (IH, m), 4. 39 (2H, t, J = 7. 
2Hz), 4. 40 (IH, m), 7. 12 (IH, d, J = 9. 2Hz), 

15 7. 37 (1H, d, J=9. 3Hz), 8. 12(1H, s). 

mmm 679 

c i s-4— { [4-p(^/V— 1- (2, 2, 2 - MI :7/P^t2 =5^yV) — IH 

^H-NMR (CD3OD) 5 ; 1. 6 7 (6H, m) , 2. 0 5 (2 
20 H, m) , 2. 5 0 (3H, s) , 2. 7 9 (IH, m) , 4. 4 6 (1 
H, m), 5. 12(2H, q, J = 8. 8Hz), 7. 23(1H, 
d, J = 9. OHz) , 7. 38 (IH, d, J=9. 2Hz) , 8. 07 
(IH. s) . 
MMm 6 8 0 

25 c i s-4- { [4-;^f^/V-2- (2, 2, 2 - MJ ^/W^a ^ =5^^^) -2H 

>H-NMR (CD3OD) 8 ; 1.6 6 (6H, m) , 2. 03 (2 
H, m), 2. 44(3H, s), 2. 77(1H, m), 4.44(1 
H, m) , 5. 20 (2H, q, J = 8. 6Hz) . 7. 20 (IH, d. 
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J = 9. SHz) . 7. 43 (IH, d, J = 9. 4Hz) , 8. 26 (l 
H, s) . 

mmm e s i 

c i s-4— [ (3-:/n^-4-;?<^yU'- IH— f vyy— yl^-S— -f/V) ^ 

(a) 2-{cis-4-[ (3-7^n^-4-^^/V- 1 -7" h^t: Kd— 2 
H-f^:/— 2 — f /V— 1 H— yl'— 5 — fyV) ;r=¥i^] iy^n^df-i/ 
JU) - 1 H— >r V'f V^y— /W- 1 , 3 (2 H) 

mfefl»J 6 7 4 c i s-2- [4- (4-p{^/V-lH-^:/jry->'V'- 

10 5 — r/v;^=^v') v^t3^dp>//p] _iH->ry^:/K-/w-i, 3 (2h) - 

(3 7 5mg, 0. 9 9 9 mm o 1 ) <D ( 3 m 1 ) 2 
N-7K^{^:-:^ h y ^J^T^mm ( l . 5 m l ) ^;!jpx.7t„ tKJ^T:*?^ (36m 1 , 
0. 6 9 9mmo 1) ©2N-7K^-fb:^h y !>A7K^ (1. 5ml) **P^. 
2^ra^(DiaST?llt*E^Lyi:„ fi&^M?5lE^7K3g-t- h y I^AtK^ (5ml) Sr^JD;! 
15 T^t^^y— /V^SI&lCj:t)7K^|SS5*b:/S:o =J^^y—jU (3 0ml) *5j;0?p-hyw 

7KfP<^ (3 8mg, O. 200mmol) ^M:^Xm^^^V 
tlo 2^ra#p- h/l'^>-;^/^jf:^^— 7k?P#J (1 5 2mg, 0. 8 0 
mm o 1 ) %AD;t-C3€lil 2 ^HliP^igtifE ilfejEET^j3ISr@* 

20 ^iEi£rS5feU:feio 2—:;?^ d n (5m l) ^MtL. ^e)lC2H 

— 3, 4— :;?fc Kdtf^:/ (l 4 O m l , l. 5 3mmo 1) . p— h/V^V;^ 
TKfP^I^ (38mg, 0. 200mmol) ^7Xix.X IMm^WVtCo 

^^^=4 : 1) i^X'ftfMi-^^ti^Xy) 2- {c i s-4- [ (3-^n^-4 
25 — ^^7V- 1 -7^ h^fc Kn-2H-lf7>'-2->l'7^-lH-^:xi?'y— /P- 
5--r/^) ;^=¥v'] ix^ n-^drV/i^} - 1 H y y— /V- 1 , 3 (2 
H) -v^:^:/ (16 2mg, 3 0%) ^#;/t„ 

(b) c i s-4- [ (3-yn^-4-^5^/ix-iH— r^^yy— /v-5— 
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2-^cis— 4— [ (3-:/a^-4— p<'^/^- 1 ~=T t Kn- aH- 
fc"^ V- 2 -^/l^- 1 H->r ^^^y"— y'V- 5 -^/P) v^^^P^^v-zW 
-IH — 3 (2H) -v';^>' (1 5 4ing, 0. 28 6 
mmo 1) ®t^^Dn^;5?i^^?g (7. 2 m 1 ) t;: h y 7/^:^ng^^ ( 1 . 8 

^iSS^®* LfCo ^ r {:i 3 0 %p< ^/I'T ^ V-^tJ' y —A^mm (10ml) ^Jp 
(^i^nn/J^/Vi^/pt /V'/T>'^=^T7k= 1 0 : 1 : 0. 1) \Z.X'W^ 

10 ■rsc^JziJ: 9 c i s -4- [ (3-:/p^-4-7«5^y^- iH—OiJ^y— 7U 
-5 — r^v) ^^dr1^:xT5 (7 0ing, 7 5%) ^Wn^ 

^H-NMR (CD3OD) 6 ; 1. 7 1 (6H, m) , 2. 06 (2 
H, m), 2. 69(3H, s), 2. 93(1H, m), 4. 44(1 
H, m), 7. 19(1H. d, J = 9. O Hz), 7. 29(1H, d, 

15 J = 9. OH z) . 

I^me 8 2 

(a) 1— 7" h^t Ktt- 2 H-tf^V— 2-^/1^— 5— (7^b^tKP-2 
H- 2 — (Jl'^^i^) - 4 - 1'— /P- 1 H — f V^i/— /KO-g-^ 

20 lljli(i0i|6O7 (a) 4 — ::/p^- 1 -v^ h ^ t Kp - 2 H- f ^i^- 2 -^yl^ 
-5- (T t Kp- 2H-1^^:/- 2->ryV:^=¥i/) - 1 H->r yl^ 

(2. OOg, 5. 2 5mmol), h ]) ■^^^l^if'=^/l^'i-r il . 8 3g, 5. 
7 7inmoI) . .SlTJ*. 7^h^=¥^ ( h y 17^- i^) /^=7 V"^ J>. (6 

0 6mg. 0. 5 2 4mmo 1 ) OiS-g-Jfe^lr byv^a^i^ (2 6. 0 m 1 ) tfi-CjIJPllft 

(202mg, 0. 171mmol) ^ii;!jn b*Pfijgi5{ET ^ 3 B#P^^!^?a^ 
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t Kc3-2H-f^>'-2---r/U-5- (7" h^t Kcr-2H-b°^::x-2--r 
yV^^-ds-^-) yV- 1 H— r ^-yy— (1 . 3 5g, 7 8%) ^'^1^^ 

(b) 4-ai5^yv-l-7^h7t Ka-2H-lf^:/-2— (7^ h 

1 -X t Kn- 2H— fc'^^-- 2— r^l^- 5- (7" h ^ t Kn- 2H-lf 
9^-2 — r/V;r^'» — 4-t*^/V— IH—fr/jJ^y— yl^ (1. 3 5g, 4. 
1 Immo 1) (Dg^il^aig^/l- (40ml) ^m^l 0%-y<^ M.y^—:^>' 
( 5 0 %-^7K!fe, 5 0 m g ) ^7K^:atffl^T^ ^a^i?EE-e 6 ^IW»^ U^fcio 1 0 
10 %— ✓^^-:^t^A/;«7— ( 5 0 %-^7lc*fel, 6 7 0ing) Sr5i;!)P U $ ^ (Jl 1 . 5 

^^/V- 1 —T h7 t Kc — 2H- l^^^'- 2-^/V- 5 — (7^ t Kci- 2 
H- tf7>'-2— Cyl^^=¥'» - 1 H--l'>'iJ^>''-yl^ (1 . 4 1 g) <S:#fc„ 
( c ) 4 —=i^=f-ju- 1 H — r /i^- 5 /l^©-^^ 

15 4-:n^/V-i-7^h^t Ko-2H-f 7:^-2-^/1^— 5- (-T^h^tK 
n- 2H-t;''^V-2 — ( - 1 H— O'^v'— (1. 4 0 g) 
h^kKu^^^- (5. 0ml) i:7K (2. 5ml) <D^S-^^i^4'li:M^U. f 
]} Z7 jv:^x:imk (10. 0ml) Sr;!?Dx.^?g.-t?2. 5NFia3{*:?a0l^U;to 2N- 

yi— 5-:^-— (3 1 4mg, 4 7%) Sre-fe®#:i L-C#ySio 
'H-NMR (DMSO-dfi) S ; 1. 15 (3H, t, J = 7. 4 
Hz) , 2. 80 (2H, q, J = 7. 4Hz) , 6. 92 ( 1 H. d, J 
25 =8. 8Hz), 7. 15(1H, d, J=8. 8Hz), 7. 92(1H, 
s) , 8. 72 (IH, s) , 12. 69 (1 H, br s) . 

mMM4 0 7 (D:l7m^mCX^^^n^j:\f\ UTi^^-f'M:Mm6 8 3, 6 8 4 
(D'it^^tr-^^l^ito fL^i^mmm 6 8 2 X^ft 4 -in^/l— 1 H — ( v^y— 
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mmme s 3 

4 -ct 9^/^-5- (if^]) i^:y-4-4y\^:i-^xy) -IH — 
^H-NMR (CDCI3) 6 ; 1. 30 (3H. t, J = 7. 5Hz) , 
1. 65 — 1. 77 (2H, m), 2. 00-2. 07 (2H, m), 2. 
5 6 6-2. 7 5 (2H, m) , 2. 98 (2H, q, J = 7. 5Hz) , 3. 
14-3. 21 (2H, m), 4. 23 (IH, m), 7. 12 (IH, d, 
J = 8. 8Hz) , 7. 26 (IH, dd, J = 8. 8, 0. 92Hz) , 
8. 06 (IH, d, J = 0. 92Hz) . 

m-mme a 4 

10 5 - (T-^^^V- 4 -^>'^;t-^V) - 4 — 1 H-^ ly^t^/^jv 

^H-NMR (CDCI3) 8 ; 1. 28 (3H, t, J = 7. 5Hz) , 
1. 54 — 1. 67 (IH, m), 1. 82-2. 20 (5H, m), 2. 
82-3. 12 (6 H, m), 4. 45(1H, m), 7. 07(1H, 
d, J = 9. OHz) , 7. 24 ( 1 H, dd, J = 9. 0, 1. OHz) , 

15 8. 05 (1H, d, J = l. OHz). 

mMm 6 8 5 

4 < l^zf^ 1 H—Y 5 }\^<D^0. 

(a) 2- [1 -7" t h'u- 2H-l:f^:/- 2— r/l — 5- (t" h ^ t K 
n-2H— l^'7V-2— f/V;^-=¥v') - 1 H— f /U— 4 — f'/V] 

20 - 2 - /KD-g-^ 

^JfeM6 0 7 (a) 4-yt3^-i-7-h7t Kn-2H-t°^:/-2 — f/V 
-5- (t^ t Kt3-2H-t°7^- 2 — ijvir^'y) - ^^'^-/—JV 
(3. 8 1 g, 10. Ommo 1 ) ^7 \i YxiV "7^^ (50ml) ^f^^- 

7 8'C{C?^*PU. 1. 5 7M J3-:/^7HJ^l>A (7. 6 4inl, 12. 0 
25 mmol) SrJiSTbfCo 3 O^J-ffg. - 7 8'C-C?^^^=^. T-fe^hV (1. 10ml, 
15.0 mm o 1 ) ^?®T L- 7 8 1 ^fiiW^W^ 
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^ - ^^/S^^^5^7V-T?^tti) -cnU 2- Cl-7"l>^tKn-2H 

IH — f >'^i/— ^'V— 4— ^u/^>-2-:^~Jl^ (2. 4 6g, 6 8%) 

5 (b) 4— ryT'crtT/V-l— r h7t Kt3-2H-tf7V-2— T/V—S- 
Ct" h^t Kn-2H-t°^i^-2 — - 1 H— ^vyv'— /V, S.t;«. 
4 — (yzfxa hf/i^— 1 —V" h^fc Kp- 2H— f^:^— 2— 1 H->r 
/V- 5 —:i—/l^<D^^ 

Kci- 2H-l^^>'- 2—r/V- 5- 
10 (t^ h^t Kn— 2H— If^:/— 2— ^>'V:i-^V) — 1 H— ^ V^^— 4 — 
^yp] yny-^i^— 2 — ( 1 . 9 2g, 5. 3 3 mm o 1 ) cT^^tiiJ? y — 

(2 6m 1 ) ^^^(Cl 0%-^^^v^!>i>./;i7— (5 0%^;dc«^, 1. 0 g) 

If'yV-l-T^ h^t Fci- 2H-fc:'7>'- 2 — ryV-5- (t^ h^t Kd-2H 
-lf9i'-2 — i jV-^^-y^ — IH—O^y— /l^ (301mg, 16%) ^S. 

tj«> 4 — ry:;^^!^/^— 1 -7" h7t Ko-2H-br7i^-2->r/i'- 1 H->r 

l^y^/—A — 5 -:^—A^ (586mg, 42%) Sr#:fco 
20 ( c ) 4 — < y :7"i=i f yl^- 1 H— f >y y— /I'- 5 /KZ^-^fiK 

4-'t' y>^i=' tVV- 1 -T h^t Kn- 2 H-f^^'- 2 — r/P-S- (t" h 
7 t Kci- 2H- f^i^- 2 — f/V^^i^) -lH-^:^^y— /V (3 0 1mg, 
0. 8 7 Immo 1 ) . S.tJ«. 4 — < y y^ci tW- 1 -7^ b 7 t Kci - 2 H- fc" 
7V-2— f/V- IH— ^V^y— /W-S-::^— 71^ (5 8 6mg, 2. 25 
25 mm o I ) (Om^^^^^-!^ uu^^^i^ (26ml) LT . h V ^ 

m (6. 5ml) ^iJQ^m^X- 4 bfCo f^S5?aL5^/V-C#«? LTta 

a n JJ^/^i^/l^S&a:^/^-efilttI) -eifilSslu 4— f y:;^n if/w- 1 h- 
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-^^-/—Ay- 5 ( 4 3 0 m g , 7 8%) ^#:^c„ 
^H-NMR (DMSO-de) 6 ; 1.48 (6H, d, J = 7. 2 
Hz) , 3. 59 (IH, sep, J = 7. 2Hz) , 6. 95 (IH, d, 
J=8. 8H2) , 7. 20 (IH, d, J = 8. 8Hz) , 8. 16 (1 
5 H, s) . 

mg«3j6 4 0 (a) fc3^CrR/J;^fTJfeV\ jJATtil^i-lllfe^Sl 6 8 6 ~ 6 8 9 
(D'fk'g-^j^^'^^ L:fco U^JfeM 6 8 5 -x?#/c 4 y :7°n tf^v- 1 h— r v 

llig^^je 8 6 

10 trans-3-[ (4 — T V tf/V- 1 H-^ yW- 5 — f/P) ^=3?^ 

IR (neat) cm"'; 2 9 3 3, 2 8 6 6, 1 2 3 0, 9 4 3, 9 1 
4. 

^m^\ 6 8 7 

15 c i s-3- [ (4-^y:7"cibfyV-lH— r^'^v'— /V-5->f/V) :^=3E^i^] 

IR (neat) cm"-'; 2 9 3 1, 2 8 6 2, 1 2 2 1, 1 0 3 0, 9 
4 1, 9 0 8. 

mMm^ 8 8 

20 trans-4-[ {^—^y^xi\^jV—\Yi.—^:y^^/—JV-^—^}V) Hr^ 

IR (neat) cm"'; 2 9 3 3, 2 8 6 4, 1 2 ^ 5, 1 04 5, 9 
4 3, 9 0 8. 
^»J6 8 9 

25 c i s-4- [ (4-^ y:/i3 If/V- 1 H->r v'l'- 5— f/P) ;r=3E^V] 

IR (neat) cm"'; 2931, 2866, 1 223, 1036, 9 
3 9, 9 0 6. 
mM¥\^ 9 0 
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5 - fc Kndft^- 1 H — r ^-yJ^V—jy^— h y 

(a) 1-7" h^t KD-2H-t°^>'-2--Y/l'-5- (7"h7tKP-2 
H- 2 — i;V:^^i/) - 1 H— r 4 h U /V 

|life#J6 0 7 (a) -C#fe4-::/n^— 1 -X h^t Kn-2H-lf^>-2 
5 71^-5- (v" KP-2H-lf7>'-2— f/W;^=3fi>/) -^YL—i^y^ 

V—JV (763mg, 2. 00 mm o 1 ) . 3 "^WM (I) (76mg, 0. 4 
Ommo 1 ) , v^TWli■:^ h ^ 'J'-^ (4 1 2mg, 8. 4 0mm o 1 ) ^ Sti?, 
7"h7=^>?> ( ^y%>^J>, (2 4 0mg, 0. 2 08 
mmol) COiS-^i^^r/ia If b y yi^ (10. 0ml) tftfiOfiiiS^jlET 1 6 ^ 

1^>'/s^^^^>'^•c^ai) -eflissiL. i -^^ h ^ t Kn - 2 h- f ^ 2 -^r 

(7" h^b: Kn-2H-l^^>'-2— ^7^;^-^'» -IH — fV^>/— 
15 /W-4— :«7yl'Ji<:^ h y/V (2 5 4mg, 3 9%) ^^I'^to 

(b) 5-t FD:3^v'-lH—f>'^5^>^— 71^-4 -;«;/i'2t?zr h yyi^ 

1 t Kn— 2H-fc' 2 — < J\y— 5 — (t" t Fn — 2H— f 

7i^-2 — <7P;t-^i^) -IH— Ti^'^V^— /V'— 4-;^7/l'2K= hy/l^ (2 2 7 
mg, 0. 6 9 Smmo 1) ©v?:;'ai3p{:J'i^ (6. 5 m 1 ) h y T^/l';^- 

20 df^m (1. 5ml) ^^tar-jBTu ^bi;:^ia-T?i. 5^re^j&ift#bfe„ 

g^^ai5^/v%f5 uxia^^^5^-:>- h y r> atk-^ p h 7 \zmmL9sm^\^ ^ 

•cm^fife#»^#fco i^y:«^<>*/l':!&^Ai?'n-^ hi5^^7^— (-^dr1^>/'g^gg3^^ 
>'^-Cj^m) -t?itM U 5 - 1 Kn ^'V- 1 H— r 4 -^^fl^zjf^ h y 

25 (lOSmg, 98%) ^#feo 

IR (neat) cm"'; 3 4 0 4, 2 2 2 4, 1 1 4 7, 9 3 7, 9 2 
8. 

mmmA o 7<z):^&{c2in:T^«rfT/^v>. &.T\z.7^'rmMmQ 9 1 ^^^Yk-^ii^ 
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mMm 6 9 1 

5- (r■^f/^°>'-4 — (jV:t^-» ~in-4>^y^/—/l^-4-tiJl^:^-h]}Jl^ 
IR (neat) cm-*; 2933, 2211, 1495, 1313, 1 
5 2 4 6,9 3 1. 

mmm6 4 o (a) tc£ic-cs^s^^TJ^(rv\ ^.Ti^^-rmmme 92-695 

(Dit^m^^^l^tio t^fc: i^mMm 6 9 0 5 - fc Kn 1 H— r >'^^ 

Ilife^!l6 9 2 

10 trans-5-[ ( 3 -T 5 7 v'iJ^ D^:3f-v'/l') -IH-^I^^:/— 

IR (neat) cm"^; 2 9 3 3, 2 2 1 8, 1 4 9 7, 1 3 0 8, 1 
2 4 0,94 1- 

MMme 9 3 

15 c i s-5- [ (3-T^yi^^V2^^'^^\y) ;*-:3?-->] -IH — f^^y:/—/]^- 
4-;i?;/vjHrz h y/v 

IR (neat) cm"^; 2 9 3 5, 2 2 1 6, 1 4 9 7, 1 3 1 1, 1 
2 4 2, 9 4 5. 

mmm 6 9 4 

20 trans — 5— C (4 —T Z J Z^-^r u^e^-^jly) — IH — il/^-/— 

IR (neat) 001"^ ; 2922, 2 2 0 8, 1489, 1313, 1 
2 4 8, 9 3 5. 

mmm 6 9 5 

25 c i s-5- [ (4-T^ /i^^\:2^^iy^) :^^->:\ - IH — l':^;^^— yU- 
4-*/V3il?= h yyv- 

IR (neat) cm-^; 2 9 2 5, 2 2 1 3, 1 4 8 7, 1 0 5 3, 1 
Oil, 9 3 0. 

mmm 6 9 6 
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^MM 6 9 1 -C^tc 5 - (T-^/-?^'- 4 — f'y^;i-=^ v') - 1 H — ( 
— 4— :^7>>l/Ji?^ h JJ/V (9. 2mg, 0. 0 3 6mmo 1 ) t — 

5 (2ml) ^?Rt;:7Km<k;«7y mi^. lOOmg) ^^ta-c^pu iPlfe 

2 8 %T:^^=r tK-C'^W) -ClfffM U 5 - (T-^^-?^^- 4 — f'yV:t^>') - 1 H 
— Y^-y^/— >'^-4-;^^/^2J?dE-i^$ K (2. 5mg, 25%) Sr#fco 
10 MS: m/ 2 = 2 7 5 (M+ 1 ) 

mfe^aj 6 9 7 

c i s-5- [ (3-T5 y i^^ta^dpixyp) _ i h— f >'i?'>^— yV- 

15 A-^jVf^^-^^Y 

MS :m/z=2 7 5 (M+ 1 ) 
l^iSM 6 9 8 

2- [4- [ (4-7< h=3e->-lH — r >'iJ^>^— >'V-5— T/V) v'^ tr 

^=3E^>'/V] -1H — <V^l^Y—A^—\, 3 (2H) ~'^:^:y<D^^ 
20 fgfUT, IIM^J 3 8 5 ( b ) -e#:/i: 2 - ( 4 - t Kn ^t^i^^ o ^^rv'/l') - 
lH--ry-ri^K>-yl— I, S (2H) -v?;^>' (l. 2 3g, 5. 0 1 
mmo 1) , Il3ife«?il4 6 9-e#:fe4-^ b =ar>'- 1 H—T /V- 5 

(0. 9 0 6 g, 5. 52mmol) ^ 9 0 %-->Ty ^ V> MJ — n — :/ 
^/VjjN;^/fc7 V (1 6 1 g, 6. 0 2mmo 1 ) Sr b-'l'Jii/ (2 Om 1 ) 

i5^a^ biJ^77.f— (n— ^=3M?->/g^i|3i5^yV=2/l, 1/1 -C^W) "C^* 
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$S[^fT 5 :i t -e, 2- [4- [ (4-p< iH-^ ^-^^iZ-ju- 5 — r 

M n^^iXyl'] - 1 H — f Y—A^- 1 , 3 (2 H) -i^;^ 

>- (1. 2 9g, I|X^6 6%) ^#fc„ 

IR (neat) cm"^; 3 3 7 3, 2 9 4 9, 2 3 6 0, 1 6 9 7, 1 
5 50 8, 1 3 7 5, 1 3 5 0, 1 2 3 8, 1 2 1 9, 1 0 7 6, 1 0 3 5, 1 
0 18. 

m^Pc\^%M^ 3 8 5 (b) -C#fc trans-2- (3-t Yxi^-y%/-^ 

^^yjv) -iH— ry-r>K-/v-i, 3 (2h) -V'^iy^m\i^x^ HJS^je 

9 8<^:^^felc2iC-CR^&^=fTV\ HJfe^je 9 9<^^b'^i^5r-a-^!feLfc„ 
10 Uli'^J 6 9 9 

2- [c i s-3- [ (4-p« 1 H-^ ly^-Z—f^—h-yi/V) Hr^ 

ix] ix>^ n^:3r;^/l-] - 1 H — T 1 , 3 ( 2 H) -i?-^^' 

IR (neat) cm"^; 2 3 5 8, 2 3 4 3, 1 7 0 1, 1 5 0 8, 1 
3 7 3, 1 34 9, 1 2 2 8, 1 08 7, 1 0 3 3. 
15 %1Sm 7 00 

N- [c i s-3- C (4-p« h^v'-lH — r ^^^5^'/— /l^- 5 — < /V) jj-df- 
i/] Vi?- o^df^vyl^] -N, N-':/p<^/WT5 • 11^^:^©-^^ 
^^T. 5 S 3 XWc c i s-3 - l (4-^ h^Pv^-lH — ( ^y^y/ 

^^^v'] v'^'P^^1h>'T^i^ (lOOmg, 0. 383 
20 mmo 1) ^ 3 6%-*/VATyV7^t K (l 6 Omg, 1. 9 1inmol)^T 
-fehj:zhy/v (2ml) h:^ifJ—J\^ (2ml) M-C2 05^-^##, 

i^T /T^mih'^'C^M-r}-^) ^J^ {4:SvaQ, 0. 7 6 5 mm o 1 ) i:: ( 0 . 
2ml) iSr;!JD;t. ^ia-e 5B#^^#bfc„ S/S^^{CcJ'cicij!Kyi/A^;!jD;tr#f?U. 

;?7'i^/V';^^iN^ n-^ (:^ a n7j>yvA/;;« ^ y — 7V= 2 0/1, 

i5'nP/lN/VA/^i$'y— /l^/T^^— T7lc=2 0/1/0. 1 T^W) Ti^M?: 

:^^i^:^^¥^^*0^-C^g#m. MiET-C^i«<Sr®*-r5*-C. N- [c i s-3- 
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-N, N-i>^^7^T5 :^ • l^mM. (43mg, iDi^ 3 4 %) ^#fCo 
IR (neat) cm"^; 3 6 0 0- 2 1 0 0. 1 5 0 8. 1 3 8 0. 1 
3 5 2, 1 2 30, 1 0 8 9, 1 03 5, 9 6 2. 
5 7 0 1 

N-:e'^/P-N- [c i s-3- [ (4-^ b^v-- 1 H-'Y>'i5^y— /V- 5 — 
^;V) ±^1^2 ^^^xx^^'^jV] T^>' im.mM(D^^ (a) N- [c i s- 
3- [ (4-;^ h^Sfi^— IH — (l^^y^—Ji'-b — r/i^) ;r=arv'] 

10 ^^Ts I^WJ5 8 3-e#fcc i s-3- [ (4-^ h^"^- IK-^ l^-^fyT 

i^i!^ u^^-i)-l^T^l^ (lOOmg, 0. 383 
mmo 1) %N, N-v^p{ 5^/1^4^ /VAT? K (3ml) mWt (2 5 

Ml, 0 . 421 mm o 1 ) thV (107^1, 0. 765 

mmo I) *ilD;t-C, jglV^TT 1 (3- (3 "^^/VT 5 ^ :7'n 

15 f/V) ;^7/V/K>^-^' 5 K • ll&SfeiS (8 1 mg, 0. 4 2 1 mm o 1 ) 1 - fc K 
ndf^v-^vy hyrv^— /V- (5 7mg, 0. 4 2 1mmol) ^M^X. MM-X- 
2 lB#ra«#U^o • 

A^ cr-^ b^^^w"^ (n— ^^1^>'/'S^®|^^y^= 1 X4 ^ ^ n d ;K/i'A//^ 
^/~/V=l O/Zl-e^ffl) T-JfS3gi^ff 5 -i:-C% N- [c i s - 3- [ (4- 
p<^^->-lH — (:yyy—/U-5—fM Sf-=3rv^] '>^X3^^~>M T±hT 
5 K (1 0 6mg, J|X^9 1%) Sr#fco 
25 (b) N-3i5^^V-N- Cc i s-3 - [ (4-^ h ^->— 1 H->f 
- 5 --</>) ;^-=^'>3 n^^i^jvl T 5 V • 1 ^g;^*^©-^^ 

^mT> N- [c i s -3- [ (4-^^ h^->-lH — OiJ^y-yV-5 — T 
/V) a-v:^v/yu] T-febT5K (10 6mg, 0. 34 9 

mmo 1) X h7t Ko^^V (5ml) "C^U^ TKsflfb y :=^1> 
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A (27mg, 0. 699mmol) ^AP;t, ^(O^m^^mmmmT-vmW 

yKlf^tVX. b^t Kn:7 7VT'%SRU-C. tR ( 6 8 1 ) ^iD^T 

mn^^k. 4N-:^mt'^ h V ^J^Tkmm ie a n D t?^ (200 ^ D 

tt^/v-fi^j^-^n-^h-^^-^^— (T-fe h= h y/v/7'>'^=T7k= 1 0 0/0, 

100/2, 1 0 0//5-e^ttj) -c«®{^=fTo:/t^, -r y:/ne'/vT/vri— /i^ic 

-N- [c i s-3- [ (4-^ h^v'-lH— yP-S— f/V) 
10 ix] S^^a^^V/V-] T'?^" (40mg, liX^35%) S-^^Co 

IR (neat) cm"^; 3 6 0 0- 2 3 0 0, 1 5 8 3, 1 5 0 8, 1 
452, 1382, 1350, 1228, 1 0 91, 1036. 
mM.m 7 0 2 

N- [c i s-3- C (4-pt h^i/- 1 H-^>:^^y— ^^-5--//^) 
15 V] i^^vt^^^^jV] -N— T'atf/WT^:/©'^'^ 

(a)N-[cis-3-C(4-;.< h 1 H-^ :x^5^y— yV- 5 — {M 

^^Tx ll»J5 8 3-e#fcc i s-3- [ (4-;^ h^ix- 1 H— T ^^?^>^ 
— v'V-S— r^V) ;^^ri^] >'^a^:3^i^>'T5i^ (lOOmg, 0. 383 
20 mmo 1) ^N, N--:^;^ ^y^*:y^i^T 5 K (2ml) Icj^SU l:'^>'^ 
( 3 1 At 1 , 0 . 4 2 1 mm o 1 ) ^i^/ur (107^1, 0. 76 

5mmol) ^AP;^-C. ^V^T 1 -^i^^/U- (3- (3' - v'p* ^yPT 5: y 
tW) ;j&/^Jj?v^-r ^ K • 1 (81mg, 0. 421 mm o 1) i 1 - t K 

ads-iy^>'y MJ (5 7mg, 0. 4 2 1 mm o 1 ) ^;!JD;tr. ^t&T? 

25 2 4^r^^i^U:/to 7KSrJ!J0;tT, f^M^^^yve 3 lijatH f^I^a^^yv^Sr^t? 

— (i>pp/j^/uA/yt?y— /i^=i 0 0/0, ioo/2-e^m) -c-^lf ^iSrtr 5 
::tr\ n- [c i s-3 - [ (4-^ h:?E^v^- i h— f 5 — r 
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jv) iir^'y\ u^^i^ju^ zfu^^i^T^ K (l 4 img, 16%) ^ 

(b) N- Cc i s-3- [ (4-7< h^i^—lH— f ^-iJ^y— 7V-5— YyP) 

5 m^T. N- [c i s-3- [ (4-^ h=¥->- IH— f ^'^i/— — f 
M ;d-^C/] '>i5^i3-^dfv'/V] 7'cix-?>'T5 K (141nig, 0. 444 
mmo 1) h^li l^ny^iy (7ml) X^mMl^. TKjjf^ty 5^!?iNT/V5 — ^7 
A (84mg, 2. 2 2 mmo 1) Sr;&DXL. ^(D^2!^fS^mfKiMmTX*W:Wl^-^o 
^kJ^^L-r. HJS?*3e«rx h7t: Kd^^^^-^^JKLT. tK (8 4^ 1) ^iDxi-C 
10 4N-7K^^-^hy ^^ATk^S? (84/tl) i:7K(250/zl) Sr^lPX. 

■^^/Vti'yJ^^^-^ h-^yy^— iT"^ h=- hV A-yT>"^=-T:^= 1 0 0/0, 
1 0 0/2, 1 0 XH^U^n^ ^tX. N- [c i s - 3 — 

15 -N-T'nlf/VT?:^ (5 7mg, I|X^4 2. 3%) ^m^^ —/^ t l^X^ftio 
IR (neat) cm~^; 2933, 2856, 2360, 1508, 
1 3 8 8, 1 3 4 8, 1 2 1 8, 1 0 9 5, 1 0 3 4, 9 2 0. 

ms^«j7 0 2 (a) (D:^&»e:Jpc-c^j5?^i:m\ &.T\z.^-i:mmm7 0 3 . 7 

20 MMm 7 0 3 

N- [c i s - 4- [ (4-;^ h^i^- 1 H — ^:y^^/—/U-5-4yU) 

IR (neat) cm"'; 3 2 4 1, 2 9 44, 2 3 5 8, 1 6 1 6, 1 
5 6 0, 1 5 0 6, 1 400, 1 3 3 6, 1 3 2 5, 1 2 5 7, 1 2 2 5, 1 1 
25 2 4, 1101, 10 3 9 , 941, 9 0 8. 
7 0 4 

N- [c i s— 4- [ (4-pJ h^"^- IH-'i :y^-7—J\^—5 — < /U) 
IR (neat) cm"'; 3 3 0 0- 2 7 0, 2 3 6 0, 1 6 3 7, 1 
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5 06, 1 34 0, 1 2 5 2, 1 2 2 7, 1 1 2 0, 1 0 9 5, 92 9. 

mmm 702 c b ) <D:^micmz-xRj;t>^n^\ i^T\^7r:-rmMm 705 (o^t 
mmm 705 

N-Ji^yl^-N- [4- [ (4-p«h^i/-lH — f V^?')/— yP- 5 — T/V) 

IR (neat) cm"*; 2950- 2300, 1495, 1350, 1 
10 2 9 0, 1 2 2 5, 1 2 0 9, 1 02 1, 970, 92 3. 

MMm 7 0 2 (b) <D:fe'i*icspCTSJ$;;%m\ eiTf2::^-r^WJ 7 0 6 ofb 

-a^i^^^-a-^U/Co mb. 3IWJ7 0 4-C'#fcN- [cis-4-[(4-;^h:3r 
15 HMJ 7 0 6 

N- [4- [ (4-7« b=¥v'-lH — r ^/iJ^V^— /W- 5 — ;i-^'>3 ^'i^ n 

-:x>'W] - N — iT'n t'yl^T 5 
IR (neat) cm~'; 3 1 5 3, 2 9 3 1, 1 5 0 6, 1 3 4 8, 1 
221, 1091, 93 9. 

20 my&m too <D:^mz.m cr^i«;srfTV\ &.T\<^^irmMm 707 (o^t-^!^^ 

-a-^b^o -tab, ^ife^JS 8 5-C#fec i s-4- [ (4-;^ 1>^^>-1H — ( 

mmm 7 0 7 

25 N- C4- [ (4-p< h^->-lH—^l^'$^y^^Jl'-5-^jl') sj-dj^v'] i^:? p 
— N , N - v^^f ^yVT § >- 
IR (neat) cm-*; 2 9 4 0, 2 6 5 1, 2 3 6 0, 1 4 9 8, 1 
3 8 7, 1 3 5 1, 1 2 3 2, 1 0 3 3, 1 0 1 8, 9 3 3. 
mMMS9 1 <D^r^ie:i^CTKJE&SrtTV\ UTi^Tr^irmmmi 0 8-7 120 
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-fb-^^jiSr-^^ufco ftieu m-mm4:i i-cnt^c i s-s- c (4-p<^^v- 

7 0 8 

N- {c i s-3- [ (4— IH— /l^- 5 — f/l^) 

IR (neat) cm~^; 3 2 7 8, 3 1 7 8, 2 9 4 8, 2 8 6 5, 1 
6 3 3, 1 5 4 2, 1 5 1 3, 1 2 1 4, 1 0 8 5, 9 5 4. 
7 0 9 

N- {c i s-3- [ (4-7«^-'W-lH— r:/^>'^/V-5-'l'/P) 
10 i^-;^ u^^'^^M ^ly^l^T^ K 
mM. : 190~193'C 

liJi^?y 7 10 

N- { c i s-3 - [ (4-^f-/U- 1 H — r ^-yy— /l^- 5 — f yl^) 
15 Sfe;^ : 242 — 244^: 

mmm 711 

N— {c i s-3- [ (4-p{^/^— 1 H— r:/;J^>^— /V- 5-^yV) 

IR (neat) cm"^; 3 2 9 7, 3 1 7 2, 2 9 4 0, 2 8 6 5, 1 
20 627, 1540, 1083, 950, 694. 

Mi^m 7 12 

N~2~, N~2~v^^^/V'-N~l~- {c i s-3- [ {A-y^^jV-lU 

IR (neat) cm"'; 3286, 2950, 2815, 2765, 1 
26 646, 1525, 1513, 1216, 1085, 952. 

mmms 9 9o>^}fe{^ipDrK;&^ffv\ OTf^i^^-rHiS^J 7 1 acD-fb-^^i^ 

-^fifebfCo fcfcU. |IW<|7 0 8-e#fcN- {c i s-3- C (4-^^/1^-1 
H— Ti^iJ^y— /I'— 5-^/^) >':^^n^dfe/'yw} zf^l^T^ 
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mmm 713 

c i s ~N-7f^ju—3- [ (4-;<'^v'V- 1 H — ( l^^y^—jl^- 5 /U) :t 

IR (neat) cm-^; 3 2 7 0, 2 9 3 7, 2 8 5 8, 1 5 1 7, 1 
5 20 9, 93 9,792. 

|I»J3 9 9©;^fetcSplSTSJSctrm\ SXTi^^irmMmi 1 4(Dit^m^ 

^^]^±o 3iJfe^!l7 0 9-C#feN- {c i s-3- [ (4-p<^yl— 1 

10 mmm 7 1 4 

c i s-3- [ (4-;^'^>'V- IH-^ vyy— /l^-S-^^'W') ^^-^v'] -N- 

IR (neat) cm"'; 3249, 2929, 2863, 2761, 1 
5 1 7, 1 2 2 0, 1 0 9 1, 9 3 7 cm-^ 

15 mmm 399 (o:^miz.m\:.xR}:Sit:m^s ^.Ti^^-rmmm 715 (Di\^^m^ 

^}^Vnio ^-^l^. mfe«»j7 1 0-C#fcN- {c i s-3- [ (4-><^/V-l 

mMm 7 15 

20 c i s-N- (->^ P'-5:/5^/l'><^/V) -3— C (4-;>{5^>'l'- IH — i^^^V 
: 1 4 0~1 4 2°C 

■a-^byt. ^fcbs ^JlB0y7 1 l-C#;/tN- {c i s-3- [ (4-pt^/^-l 
25 H— fi^^y— y-P— 5— r/i') Z^^u^^i^/l^} ><>XT5 KSri^Wci 

Hife-B^J 7 16 

c i s -N-^:^v?.'l'- 3- [ (4-p<5^/W- 1 H— 1':/y>'— yV- 5 -^T/l') 
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IR (neat) cm"^; 3255, 2929, 2854, 1521, 9 
41, 746, 700. 

mmm 717 

c i s-N- (^2—-i/uu^:yi?/V) -3- [ (4— IH — f V^y— 

^MM4 1 IX'^^fcc i s-3- [ i4-?i^/l'-lH~4>'i!^-^~/l^-5- 
-Y/t-) :?^=^v'] ^>'^E3^^f-VT5: (1 0 Omg, 0. 4 O 7 mm o 1 ) ©p< 
v'l' (5m 1) ^^Kt|ilC2-:^i3n^i^XT>'^7't K (4 6/z 1 , 0. 4 0 
7 mm o 1 ) . ( 2 3 M 1 , 0 . 4 0 7 mmo 1 ) ilrAn XL^MT? 3 O^UW 

10 U>t^> (4 6 /z 1 , 0. 8 1 4mmo 1) ^ i^T^Tiam^h^^m-rh}) ^ 

A (2 8mg, 0. 4 4 7mmol) 2 ^r^^^MW l^tc^ RJt^m 

J^^' ^-^^^=7-7 n n/fcyVA/;^ y — >^= 3 0/lT?^ 

15 W) -^fi|$i-r5wi:tcj;i9. c i s-N- ( 2 - a n-si^^i^/t-) -3- [ (4 
— ^^/I^-IH — r^'iJ^V'— /^-5— f'/l^) ^^^v'] v-^ a-->.drih>'T5: :x (1 

0 0 m g , 6 6%) ^#:fc„ 

^H-NMR (DMSO-de) 6 I 0. 9 3-1. 0 2 ( 1 H, m) , 
1. 15-1. 31 (3H, m), 1. 69-1. 73 (IH, m), 1. 

20 86-1. 89 (IH, m), 1. 96-2. 00 (1H, m), 2. 26 
-2. 30 (IH, m), 2. 36 (3H, s) , 2. 40-2. 48 (1 
H, m), 3. 72-3. 82 (2H, m). 3. 97 — 4. 03 (IH, 
m), 7. 10 (IH, d, J = 8. 9Hz), 7. 20-7. 30 (3H, 
m) , 7. 36 (IH, dd, J = 7. 8, 1. 4Hz) , 7. 52 ( 1 H, 

25 dd, J = 7. 6, 1. 7Hz), 8. 00(1H, s), 12. 86(1 
H, s) . 

%W^M 1 7(Z)^?£(CipCXS*&^ttV\ WTl-:^1-^Jfe^J 7 1 8 — 7 2 2 
{k-g-^b^-a-^Lifco fefe'U ^ife«»J4 1 1-C#fcc i s-3- [ (4-^^yV- 

1 H—f i^ij^'y— yv- 5 -'I'/V') v^j' u--^^-^^^T % ^^^mmz.m\^i^„ 
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MMm 7 18 

c i s-N- D n-^:^-^:^^^) -3- [ (4 -7^ ^/P- 1 H—f 

IR (neat) cm-'; 3253, 2931, 2854, 1575, 1 
5 21 3,941,786. 
MM^] 7 19 

c i s-N- -3- [ (4-p{^yv-iH— r^/yy- 

^H-NMR (DMSO-da) 6 ; 0. 9 0-1. 0 0 (IH. m) , 
10 1. 12-1. 31 (3 H, m), 1. 68-1. 71(1H, m), 1. 
84-1. 87 (IH, m), 1. 95-1. 99 (IH, m), 2. 13 
(IH, brs), 2. 23-2. 26 (IH, m), 2. 35-2. 42 
(4H, m) , 3. 6 4-3. 7 2 (2H, m) , 3. 94-4. 00 (1 

H, m), 7. 08 (IH, d, J = 8. 9Hz), 7. 26 (IH, d, 
15 J = 8. 9Hz), 7. 32(4H, s), 7. 99(1H, s), 12. 

8 6 (1 H, s) . 

mmm 720 

c i s-N- (2-p< h^iX^Vv^^V) -3- C (4 -7« ^/l^- 1 H-^ ^ 

20 'H-NMR (DMSO— de) S ; O. 9 2—1. 0 3 ( 1 H, m) , 

I. 14-1. 32 (3H, m), 1. 69-1. 72 (IH, m), 1. 
84-1. 87 (IH, m), 1. 96-1. 99 (IH, m), 2. 25 
-2. 28 (IH, m), 2. 36-2. 45 (4H, m), 3. 62 — 3. 
71 (2H, m), 3. 72 (3H, s), 3. 96-4. 01 (IH, 

25 m) , 6. 8 4-6. 91 (2H, m), 7. 15-7. 19 (IH, m), 

7. 09 (IH, d, J = 8. 9Hz) , 7. 2 5-7. 2 9 (2H, m) , 

8. 00(1H, s), 12. 86(1 H, s). 

mmm 721 

c i S-N- (3-:;i h'^-y^^t^M -3 - [ (4-j<^^l^- lU~yf ly^y 
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— yw- 5— Tyw) :^^->] iy^T^^^-^>T^:y 

IR (neat) cm-'; 3 2 6 1, 2 9 3 1, 2 8 5 6, 1 6 1 2, 1 
51 4, 126 5, 941, 781. 

mmm 722 

5 c i s-N- (4-pt -3- [ (4-p<^>'P- IH— Y^^^i/ 

Mj^ :164~166t: 

mmm 723 

4-:^^/^- 5- [ (c i s-S-i^^Vi^l^-l—f/^i^^^^^i^M 

10 - 1 H— ^^>^— /KD-^^ 

^^Ts 4 11 X-ntz. c i s - 3 - [ ( 4 -P< 1 H — i l^^V— 

/U-5 — f/W) v':i^n^dE^-9-:xT5: (100 mg, 0. 403 

mmol) 2 5%— ^/^a^v^TyVT^fc K (1 8 7mg, 0. 4 4 8mmol) 
?r^i5'/— /V (10ml) JC^^L. ^taT?4 Oi^-atJ^^, v'Ty :?k3llYb>^!>5!l 

15 -ThV^M^ (51mg, 0. 81 5mmo 1) tWm (0. 2ml) ^M:^. ^ 
U-C 1 6 Npraa^UfCc Sl^C^St^^ n a 7j>7^J^^inx.r^«^ 1 N-7k^{b-^ 

tt AS Sr-atJ-BrTTK t fm^^myif^-vmikmW- b . 4i7KfiKBI-^ A ^ jtjp 

20 iJ^J^^ti-^h^^Z^^— (,T±h—hy/l^yTl^^:^Ty^=10 0yO, 10 
0/2, 10 0/'4T-^ffi) X-'i^m^ffO^LtX. 4-;^=^/U~5- [ (c i s 
- 3 — v?^'- 1 -^yVi/:^' a^:^?--^/^) ;:^=3?^->] - IH — i^y^V—jV 
(9 1mg, 1R^7 1. 2%) <lre-feT^/u:7T:^t L-C#:/t„ 
IR (neat) cm"'; 3 1 6 7, 2 9 3 3, 2 3 5 8, 2 3 4 3, 1 
25 5 0 8, 1221, 1155, 10 9 5 , 9 8 5 , 941. 
7 2 4 

c i s-3 [ (4-p<^>'^- 1 -7" h^t Kn— 2H-br7:/- 2 — f/V-lH 
SKIT, 4 1 1 c i s-3- C C4-p«5^yv-iH — ii^^^y— 
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/U-S-^fjV') :^^-y2 t/iJ' ci^=^r1?-VT5 V (500mg, 2. 04 
mmo 1 ) Srt?;?^ ddpi ^ V (1 Om 1 ) 3, 4 --Jh Y^u- 2H- 

t'^^- (20 5/1x1, 2. 2 4nimol) t p — h/U^l^y^/l^7i^l^^ - H'V 
f^A (51mg, 0, 2 04mmol) ^in;tX, ^V>T p — h-'^:l^>';<^^:^>' 
5 ^ • l7kfP#J (3 8 7mg, 2. 0 4inmol) ^^Pxi^fco N-;>« ^yV- 2 - t° 
Dyi^y> (lOml) ^IJU^Xmmi.. MUX' 1 7mm. 60t:-C3. 5B#^1 

k 8 cc-ei o^rBm#i-yto ^?a{-MLT. i N-7Km<ti- h v ^j^Ti^mm^ 
m^u m7kmm'^i!^^>'^j^%:mx.xi^m^. mmi^xmrnrxmrn^m^ir 

?(^^—/l^=2 0/1, ^>3n/}>/PJN/p{^/— /^/'ri^^=T;*C=l 0/0. 
8/0. -e»M?ftx5 rii-C\ cis-3 [ (4-p<^/U-l-7^h 

Kn-2H— t:"^^— 2— fyP-l H — i' ^'^i^— ^1^- 5 —Y/W :t^i^l 
i/^n^^^-th^-T?: >- (6 0 2mg, l|Jl^89. 6%) ^^-fei?— /Vi U-C#;/t„ 
15 IR (neat) cm"^; 2 9 3 3, 1 5 04, 1 2 2 2, 1 0 7 9, 1 

03 9, 98 0, 912. 

mmm 7 2 5 

4 - ;^ 5— [ (c i s-3-fc°cry i^ly— 1 — Ol^i^-!^ n^dp^/^u) 

i^] -1— r h^fc K)a-2H- t'7>'-2— T/V— 1 H T ^/iJ^l^— /K^-^^ 

20 ^*T. 724 cis-3 [ (4 1 -X b ^ t Kp - 

2H-t:'7>'— 2-^yV— lH--|':/^i/— y'l^-S-'f^/P) 5x^13^^ 
■y-:^T^i^ (1 O Omg, 0. 3 0 4minol) ^N, N- ^/V-T-fe h T $ 
K (Sml) f^^^b. 1, 4->?:/t3^yi5':^ (3 6 /i 1 , 0. 304 
mmol) t ^l^:i3 V ^ (10 5mg, 0. 7 5 9 mm o 1) SrJn;tTs 8 0 
25 "CT'l. S^raSM^b^to mUl^mVX. 7^^M^X^X3t2:^jUJ>.X2mitlliiV 

M^x^i^m. ^i^i^xmi^rxmrn^^^-r^^xm^i^mmm^. i^v^^ 

A^Uy (T-fe h yy^/r:/^=-T7K= 1 0 0/0, 1 

0 0/2T^ai) tri^M^fT^r tT. 4-^f^>'l— 5- [ (c i s-3-eD 
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-2— f/V-lH — (6 4mg, W5 5. 0%) ?Sr^||-fei?— /V- 

^H-NMR (CDCI3) 6;7. 97 (s, IH), 7. 34 (d, IH, 
5 J = 9. OHz) , 7. 10 (d, IH, J = 9. OHz) , 5. 66 (dd, 
IH, J = 9. 5, 2. 6Hz) , 4. 04-3. 9 3 (m, 2H) , 2. 66 
(m, 4H) , 2- 6 1-2. 3 9 (m, 2 H) , 2. 4 6 (s, 3 H) , 2. 
2 2—1. 9 8 (m, 5H) , 1. 8 6 — 1. 6 5 (m, 8 H) , 1. 5 4 (m, 
IH) , 1. 4 8 — 1. 2 1 (m, 3H) . 
10 LC/MS ; M+ 1 = 3 8 4. 
MMm 7 2 6 

4 - ;^ ^/V— 5- [ (c i s — 3-fDy v^ix- 1 — f/i^iX;?' i3^=aE^-:y/V-) 
i^] - 1 H— ^ l^^y^—jU ' 1 mJSk^O)'^^ 

mmT. mmm? 2 5-x?nft4-^^j\y-5- c (c i s -3-ifn y i;'^'- 

15 1 u^^iyM — 1 -7^ h7 1 Kn- 2H— tr^^-- 2— f 

/V-IH — r ^-yy— (6 Omg, 0. 156mmol) V >^ci tVVT^'V 

3— yl^ (2ml) {c:^l?U4N-:^g^/'l , 4 - (2ml) 

y :&'5^/V;^77A^n'^ h^^:7^— (T-fe h= h y /V/T>'^=T;k= 1 0 0/ 
20 0. 1 0 0/2, 1 0 0/4-t?^ttJ) ■X^nm^ff<iiiL^. 4N-:^^/l, 4- 

[ (c i s — 3-fc3 y 1 — {jUiy^v^^^'^jV) ^^^i/] - IH— 

^y—jl^' imm (SSmg. JjX^10 0%) ^®mtt<^fcS^JJlt#.@fls:t U 

25 IR (neat) cm"*; 3600- 2300, 1635, 1508, 1 
4 5 6. 1 3 8 0, 1 2 2 1, 1 0 8 9, 9 9 7, 9 4 3. 
MM^mT 2 7 

4— 5— [ (c i s - 3— ^yVJl^y i^— 4— r>'^v^i^'="^=^->>'W 5^"=^ 
V] - 1 -7" h^t Kn-2H-tf7i^-2 — T/i'- lH-'r>'iJ^i/--7KD-a-fife 
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g^T. mmm 724 -vnt. c i s - 3 c (4 5^/1^- 1 h ^ t - 

f-:xT5: >- (9 Omg. 0. 2 7 3mmo 1 ) <^N, N-i;^p<5^/VT-Ir hT5 K 
(2ml) (Jl^^U. tr><> (2-:/n^ni'5^yV) a^— t^^v (34/il, 0. 27 
5 3mmo 1 ) t^^:^ ]}^J>^ (94mg, 0. 68 3mmo 1 ) t^*^;t■r^ 8 0 

10 ^T7jc= 100/0, 1 OO/lT^^ai) ■CWM^fT^^lt'C. 4-p«5^yV'- 
5 - [ ( c i s - 3 -^>'^/f: y V- 4 e^] - 1 —y^ 
h7t Ki3-2H-t;°^>'-2-'f/V- lH-^>i5^y— (8 3mg, llX*7 
6. 0%) ^iSJ^H-feiJ'— UT#:/tc 'H-NMR (CDCI3) 6 ; 7. 
97 (s, IH), 7. 34 (d, IH, J = 8. 8Hz), 7. 10 (d, 1 

15 H, J = 8. 8Hz), 5. 66 (dd, IH, J = 9. 4, 2. 6Hz), 4. 
0 4-3. 9 3 (m, 2 H) , 3 . 71 (m, 5 H) . 2 . 5 5 (m, 5 H) , 
2. 46 (s. 3H), 2. 35 (m, 2H), 2. 17-2. 01 (m, 3 
H) , 1. 8 9-1. 6 5 (m, 5 H) , 1. 49-1. 30 (m, 2 H) , 1. 
2 1 (m, 2H) . 

20 LC/MS : M+ 1 =4 0 0. 

mmm 728 

4-^^/1^-5- [ (c i s - 3 -^/I'J!]^!; 4 -'T/Uv'iJ'n^^v'/^) ;^dr 
v^] - 1 H— f >'^:/— yKT)-^^ 
^^T. Ilife«3j7 2 7-C#fc4-P<^/^-5- [ (c i s - 3 -^Jl-^ V :y- 
25 4 — u^^i^/U) — 1 —7" h 7 fc Kn — 2 H- 1^7 2 — f 

/U-IH — r ^-yy— /l' (8 Omg, O. 2 0 0mino D ^^y^^crtf/vry^ 
=i—jl^ (3ml) {c:^^L4N-ii^/l , 4 - v';^=arf-:/ (3ml) ^*P;tX. 

^}VijyJ>^'^X2'^ V^=7Z7^— (r-fe h= h y>'P/T:/^=T7K= 1 0 0/0, 
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10 0/1, 1 0 0/'2-C^gt±i) -eiftHii^ff 5*-C. 4~:>i^/>-5- 

[ (c i s -3-^/l'2}>y ^^-4--r/Pix^n^:3r>'/V) -lH-^> 

^y^—A^ (5 5mg, 11X^8 7. 1%) ^B'&T^JUy t t l.X'^±. 

IR (neat) cm"^; 3 1 9 7, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
5 2 2 3, 1 1 1 3, 1 03 1, 9 9 3, 94 1. 

mmm 729 

N— ^^'i^yl'-N-pt^/^-N- [c i s-3- C (4 -^^/V— 1 H— 

^^T. Ilife^7 1 e-e^i/tN-'O'i^/v-N- [c i s-a- c (4-^^ 

/i^— 1 H->r :y^y^—Ay— 5 — ^yv) u^^i^jU] T^l^ (15 0 

mg, 0. 4 4 7mmol) i: 3 6 %-*/VATyU7^ t K ( 5 6 m g , 0. 6 7 
Immol) ^pi^y—Jl- (5ml) i^mmv. (0. 2 ml) ^M:tXM 

m.-C3 0^mW^s ->Ty:^m'(h^t^mi-hV ^M, (Semg, 0. 894 
mmo 1) ^jB^-C^ffl-ei If^T^mWl^tLo ^ rn:^;i.M,:^M^X^ 

^^^'J^/l^j&^A^n-^ h^^:7^— (T-fe h= h y>'^/'7':^^^T7K= 1 0 0 

yo, 100/1-c^W) -e«MilrfT5 ;i^;"eN— O'i^/w-N-^^/v-N- 
Cc i s-3- [ (4-7<^>'V-lH-^>iJ''y— yW-5— f/V) :^=¥v'] 
n^drix/W] r?::/ (136mg, ilX^8 7. 0 %) ^^-feT^/WP'T;^ b 

IR (neat) cm"'; 3 1 7 2, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
221, 109 3, 1001, 941. 

mt^m 7 3 0 

N-pt^^^W-N- [c i s-3- [ (4-:<^jV- lH-^:^y:/^jU-5 — f 

mmTs IU6^J7 2 9-e#:fe:N-'<:^v?/V-N-p<5^/V-N- [c i s-3- 
[ (4-><5^/W— IH — r i^jj^y— /V- 5 -^r/V) :^^->'] ->^n^^UJly'] T 
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(80mg, 0. 22 9inmo 1 ) — /V (4ml) T^jllU^ 

Ti^^^!j7A (1 4 4mg, 2. 2 9 mm o 1 ) ^;!JDX. 10%-Pd/^C(5 
0%^7KS.) (20mg) fSr^^ADLr. 2 ^r^iDfiil^jtET-C^^ b/c„ ^i&icM 

5 h^^7^— (T-fe h= M;>'V/T:/^c^T7k= 1 0 0/0, 1 

0 0/^1, 10 0/^2, ioo/4t?^tb) -e*tMSrtT5r fc-e. N-^t^/V- 

N- [c i s-3- [ (4-p<5^7V-lH — f ^/^y'—zv- 5 — T^v) ;^^v'] 
v^>j7 C7^^ri>'/1^] (5 0mg, ljK^8 4. 2%) 7-^=^ ^ b 

-C#fc„ 

10 IR (neat) cm"^; 3500- 1495, 1373, 1218, 1 
203, 109 3, 102 5, 943. 

mw\ 7 3 1 

N— Cc i s-3- [ ^A:-:^^jV-\YL-^-^^-/^)V—^-yi)V) 

15 (a)N-Ccis-3-[ (4 - ^/P- 1 — 7" b 7 t Ka-2H-t°7>'- 
2 — T/V-IH — OiJ^y— /V- 5— -Y/V-) xi^^l/)V\ — N-7 

j^^i^yVT? N— [c i s — 3 — C (4— p< 1 — ^ h ^ t Kd— 2H — 

-N, N-i;*7ai=>^VT5 i^<^-^^ 

(0) (57mg, 0. 0 5 54mmol) trac-2, 2' - If-;^ (i;?7^ 
— ^^')^^;^:7^y) -1, 1 ' -fc':^7^y^' (6 9mg, 0. lllmmol):^ 
h/Uzi^l^ (2ml) {C^^Ur^MT? m#rHlti#L;/ho :/ci^-<^-fe'> (117 
/I 1 , 1. 1 0 8mmo 1) ir|IJfe^j7 2 4T-#;fcc i s -3 [ (4-;'?5=-/'^- 
25 1 -7" h^t Kn-2H-l:f'7i^-2— fyV-lH— l'i^^y~>'V-5 — fM 
^=Jr->] e/'^n^dE^-9-^^T5>' (3 6 5mg, 1. 1 0 8 mm o 1 ) ^ h/Vzci^ 

(8 ml) X-mmi^fchCDt. i-hV^M.teTt -^h^'^^h^ (2 1 3mg, 
2. 2 2mmo 1) Sr*Dx.> 8 CCTM B^rBlSI^ UTto ^taf-MtT. S:/;&?^fC 
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[c i s-3- [ 1 -7^ h7t Kp-2H-1:^7>'-2— T/l'- 

5 1 H— >r :^^>^^>'^— S-'f /V) :^^-:/] i^^n^drt^/V] — N— ^ai^/UT^ 
(1 7 4mg, ItX^3 8. 7%) i S feT^y^:7 t :^<^N - [c i s - 3 - 
L (4-^^/1^- 1-X h^fc Kn-2H-tf^V-2-^/t'- IH-'l'^^^J^y 
^/l'— 5—^/1^) :t-^v'] i/iJ' ci^dr>>'yv] — N, N- v'7a^::^7l'T 5: >- (8 3 
mg, HX^l 5. 6%) *^n-Fn#:fe:o 
10 (b) N- [c i s-3- [ (4-p«^/V-lH — — </V) :t 
->i> CI ^dpi^yw] _ N — :7 ^ =^JVT 5^-1 it®?:^©-^^ 
M5l?T^ N- [c i s-3— C (4-;^5^7P— 1 -x h ^ fc Kn- 2H-t°7 
V-2— >r>'^— 1 H— yu— 5— fyv) ti^r^rv-/^] — N 

-y =c=.jVT^ly {10 Ova. 0. 2 4 7inmo 1 ) Sr^ y:7'p t?yUT/W=i — 
15 /V (4ml) lc:^»U4N-«[ife/l, 4 - i?:r=^f-i^>'^ (4ml) iS-^IP^T. 

=3-/u-ej5fe^U. igtiETT?^$^S*-C. N- Cc i s-3- [ (4-p{^7l- 
-IH — l'>'i5^y— /V- 5 — </V) Z^^u^^i^^Ul — N— ^a:— 

20 (7 1mg, IR^8 0. 5%) ^^M^mi^t VX^Ito 

IR (neat) cm"'; 3 1 0 0- 2 3 0 0, 1 5 3 1, 1 4 9 2, 1 
3 8 8, 1 3 7 5, 1 2 6 8, 1 2 1 3, 1 2 0 0, 9 7 8. 
7 3 2 

N- Cc i s-3- [ (4-;'<5^yv-lH-^:^i5^y— yu-5-^/v) 
25 ->^ti^e^i^j\^^ -N, N--:^:7 3i=/^T^ VCD-^^ 

^5l?Ts ^iS^J 7 3 1 ( a ) xn±N- [ c i s - 3 - [ (4 ^>'P- 1 - 
7^ t Kci — 2 H- t"7i/— 2-^/1^— 1 H-^^^i/y— yl^— 5— f'yV') ;r=3p 

i^^u^^i/'/P] -N, N-i^y^^>'VT^ (8 2mg, 0. 172 
mmo 1) ^gr'f yynlfywr.'V=f— /V (4ml) L 4 N -tiSfe/ 1 , 4- 
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(4ml) srAp^T. Mm.-c2 of^fmni^tz.. mmr-^mmt: 

5 — .^f-:^/'S^^3i^/w= 3/1 tf^ai) -CJpfSSi^Srff 5 t -e, N- [ c i s - 
3- [ (4-^5^^i — iH—fi^d^y^—ji^-S — f^u) 

jV] -N, N~iy'^ai~jV'T^> (52mg, J|Jl^76. 8%) ^SH-feT^/W 

IR (neat) cm"^; 3 1 7 2, 2 9 3 7, 2 3 5 8, 2 3 4 3, 1 
10 587, 1492, 1294, 1223, 1093, 1010, 945. 

mmm 7 3 3 

l^-?i^/U-N— [c i s-3- [ (4-;^5^/V- IH— t'^-yy— /U—S — f 

(a) N — N— Cc i s-3— [ ( 4 -pt 1 — h ^ t Kn— 2 

15 H-H*^:/-2— Y/V- IH — r:^yy— /V-5--r/V) :^=3{^->] v'ri'n-^aev^ 
-N— 73ir^/^T5 >'<^?'g-fife 
^*T, 7 3 1 ( a ) -e#fcN- [ci s-3- [ (4-pt ^^l^- 1 - 

Thy^ Kci-2H-f^::^-2-'f/w-lH — f i^yy—ji— 5 ji^) 
->] iXiJ^ i3---=aE^v'/^] — N-7ccn/^r 5 >' (lOOmg, 0. 24 7 
20 mmol) ^ 3 6 %-:*;yUi>.T>'^x t K ( 3 1 mg , 0. 3 7 0 mm o 1 ) ilr^ 
(4ml) {C^«?L. (O. 2ml) ^^n;tT^?&-C 1 ^rH^^^^x 

>'ry7jc^'fbi/i^T>^-3M. y (3 1mg, 0. 4 9 3mmol) ^tlU:^XMU 

X 1 f^rmwi^t^o RJt-m^^ n n7}s/vi^^jnx.r^j§RUT. 1 N-7km4t-r h 

V^y-^^- (n-^dr1^>'/g^^:3^^7^=5/'lT'^{±l) T-JftSS^fr 5 <b -C\ 
N-^5^/W~N- [c i s-3- [ (4-p<9^>'U'- 1 -7^ h^t FP-2H-t' 
7 V- 2 — T/V- 1 H — < 5 — (jV) P^^-^yV] - 
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N-':7:i^-J\^T^> (89ing, HJl^86. 0%) Sr^fe^— /l^i: LT#fc„ 
(b) N-yi^Jl—N- [c i s-3- [ {4- pi'f'Jl^- IH—^ 

m.^T. hf-yi^/U-N- [c i s-3 - [ (4-;><^yl'-l-xh7t Kn 
5 -2H-f7i^-2 — (A—lU-^l^yy^^l'-S — fjV) ->^n^ 
~N-ya^='/UT^l^ (8 9ms, 0. 2 1 2 mm o 1 ) ^-T V t° 
yl^ (4ml) {Ci^^L4N-:^^/l , 4 --:;^:^-:^r1^>^^ (4 

(n— ^=ar1^:^/'S^gfe^^/^=3/'l -c^ttl) 

no^tX\ N-p^^^/l^-N— [c i s — 3- [ (4 -pi^yV— 1 H-^ 
— /V— 5 — f/V) v':?^ n^df^v'/W] — N — ^ :t ^yl^T 5 >' (6 2mg, 

11X^8 7. 1%) <l:&feT^>'t'7-T::^<h b-C#^o 

IR (neat) cm"'; 3 1 7 2, 2 9 3 7, 2 8 5 9, 1 5 9 4, 1 
5 04, 1 2 23, 1 2 0 0, 1 0 9 3, 943. 

mmm 734 

4-^^yl'-5- (4-— ha:7^y :^-» -IH — T /V©-^^ 
(a) h7t KP-2H-tr7i^-2— ^yV-lH — fV^J^ 

5 /^(D-a-fiK 
^5S5T. MMm 4 0 2 r-#i/h 4 - 7« ^/l'- 1 H — r yl'- 5 

(500mg, 3. 37 mm o 1 ) ^ v?i5' n u ^ (20ml) \:iMM 3 , 
4-v'fc Kn- 2H- t°7i^ (2 3 9 M 1 , 3. 7 1 mm o 1 ) t p - b/^^^z^/ 
>^/V2Jn>'SI • I7kfn4fe (6 4mg, O. 3 3 7mmo 1 ) ^;!/nx:> X h^t Kp 
(2 5m I) ^iO^xmmi^. ^m.X2BmSJt-^'^1to ~3MS.TX1^ 

-ei5fci^L. miM^-^'f^^~^^j>^^m7Lx^im.. m.m\.xwi.j£Txmi^^m^ 

Ka-2H— lf7i^-2 — f/U— 1 H— r :^i5^y~/^- 5 — yw (4 7 7mg, 
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IR^ 6 0. 9 %) -e#yho 
(b) 4-^^/1—5- (4-=. -lH—^:yy>^—JU(D^!$. 
MmT. 4-p<5^/V- 1 -7" h7t V^-2H-\^^-y-2 — f/V-lH-^ 
^^y>^~>'l'- 5— (2 0 Omg, 0. 8 6 1minol) ^N, N-t^^9^ 
5 yl'Jj^/V'AT^ K (5ml) K^MV, 4-yjl':^x:i=.hn^>-^^^ (100 ^ 1, 
0. 9 4 7mino 1) tmM:ifV !5'3.(179mg, 1. 2 9mmo 1) ^M:^ 
X. 5 CCT^l^W^^LfCo ^?at-Hb-C. IN-mm:^ (emO ir7<i?/ 
— (3ml) ^M:^xmm.TX*2^mmWi.fCo ^fnmW7K^lr3lD;t-CpH=9 
irUT. g^^^^/v/h>'V3i>'=3/l-e2tlI*Aj±iUfCo J^tb^Sr-^t^-^TTKi 

-5- (4-^ ba:7 3.y:^r->) - IH-^^iJ^y'— (l 9 2ing, l|jl^8 2. 
8%) ^^^@^!^i:U-r#feo 

15 IR (neat) cm-^; 3 1 8 0, 2 3 5 9, 2 34 3, 1 5 8 9, 1 
5 06, 1 4 8 7, 1 34 8, 1 348, 1 1 1 1. 

miMm 7 3 5 

4- [ (4-p<^y^-lH — { 5—( t—V:^- 

20 ^mT. mmmi 3 AxnitA-^^'f-zv-s- i4-=.h^y^y^-» -i 

H->r ViJ^y'— (1 3 9mg, 0. 5 1 ammo 1) p«i5^y— .'V (2 Om 1 ) 

x^Mi^. 10%-pd/c (5o%^7Kp"b) (20nig) ^mMLx. "^mm 
^E.rx 1 . 5 mmjmmmmw^n'o fc„ ^^«m#s p dxc ^m^^mi^r 

Xmmt:m^-r?>:^X^itmmm^(Dt>-h. (SOmg, O. 186mmoI) 
25 tr^yyv hVPT/V'=» — /V (3ml) XmM 4 N -mMX 1 , 4 - 

^-^^ (2ml) ^:!iD^r. ^?mT-i. 5mmmw\^tio mmi^tcmw^mmi. 

T. ^It^^T-5fe^5feV^(Dm^>^^^'Y y7"D fyVTyi^ri— ^l^T'Sfe^U-C. ^^iETX'Ife^ 

-r^^x\ 4- [ (4-p<5^/v-iH — r:-'^?'>^— /v-5--r/^) ^^i^'] t-^ 

y^" lifeifei^ (3 9mg, W7 8%) <Sr ^-feSf^c^ UT^^feo 
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IR (neat) cm-'; 3 2 0 0- 2 2 0 0, 1 5 0 4, 1 24 1, 1 

2 0 1, 1 1 0 3. 

7 3 6 

4-pt^yu-5- (3-— hn:72ty dp^y) -iH.—>c>^>^—J^o:>^^ 
5 (a) 4— T^^/V'-S- (3-=- ht3 7;ny ^v') - 1 -x f 7 t Kn - 2 H- 
i^— 2— ^/V-IH— f V^y— /KD-g-^ 
^5!IT. IIJfe^?il7 3 4 (a) -e#yt4-;^^/V'-l-7^ h^t Kci-2H-fc* 
7i^-2->f/V-lH->ri^^i/— (1 3 Omg, 0. 560 
mmo I ) tm-5^= hci-^^^'-^i^ (I03mg, 0. 61 5mmo 1) >lrN- 
10 P<^/V-2-t^a y t?y V (4ml) {d^^U 1>A (1 9 3mg, 1. 

3 9 mm o 1 ) =Sr^)nxLT. 1 2 O'Ct? 2 ^Fb^ t 1 5 O'CX' 2 B#Rga#b/Co 
m\^7i^^1}U^X VjVa:.ly/mk=^^/\-= 1/3-02 HlJifcti ^^M^^^'^X 

15 -f- (n— ->^iJ->'/i^i|3i^7V=5/ir'^W) ■ei|*5S!iSr=fT5^t-0. 4-^ 
(3-— hn:7^/^v') - 1 — 7" h ^ fc Kc - 2 H- If 9 2 - 
-fyv-lH — f>yy— (I3 6mg, l|K^6 9%) ^^^mW-t X^X^tio 
(b) 4— ^^^1^-5- (3-= ha:7*/drv') - 1 H— ^ i^^^y— /K^-a^^ 
mSTs 4-;»<^/l'-5- (3-:::^ hcr^in/df^v') _ 1 — 5^ ^ t }ri3 - 2 
20 H-\:f=7:y~2 — TyP'- 1 H-^r^^'y— /I' (1 3 6mg, O. 385 

mmol) ^^i?/— /l^ (5ml) \Z.WM\^. 4N-4g@|/l, 4--J:^^-^> 

mm (5ml) ^*px.-c^mx-2NFM»#b;to ^^t-c^^k^^®*^. i&fpm 

^3i^/^=3/lT-^ffl) -c:^$ll^^f 5 ^a:T\ 4-p<5^^V-5- (3--hn 

ZZzti/^iy) -iH-^::^^y^—^u (9 4mg, j|x^9 1%) ^nfto 

IR (neat) cm"'; 3 5 0 0- 2 7 0 0, 1 5 3 1, 1 5 1 3, 1 

4 7 3, 1 3 4 6, 1 2 7 6, 1 2 3 2. 9 3 9. 
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mmm 737 

5 H— r^/^i^wl' (6 Omg, 0. 2 2 Smmo 1 ) (1 Om 1 ) 

-e^«?U 10%-Pd/c (-^TkD*?.) (20mg) ^;!;p;^-C7K*^j^PL. ^ 

?a-c 2 mmmw u fc„ (tk^s^s i 5 m i ) mMmmm.-^ y-^v d/c^ 

M5feLT. ?^£ET-C^#^^^@5fe■r'5*-e^#fc^^al6^^ ^ y :7"p tVi-T^i-^i- 
yu (1ml) {C^^U 4N-:^^/l. 4 -i^;^dE^f-:^^^ (2ml) ^ImX 
"C. ^?l.-ei^P5t^?&TT?l^r^^i*^bfco ^aib;fc&-fe®^zis:<lrait5lbT. 
Z^aL'f-ju=!^^TA--cm^'^. ^^flETl£*S$-a:-5*-C. 3- [ (4 ^yl^- 1 H 
— f /V- 5-'f :^=^v'] T— y^'- 1^^:^ (5 0mg, 11X^8 1 

%) <lrefe@#:^ bX#fc„ 

IR (neat) cm"*; 3 3 00- 2200, 1 5 3 1, 1 48 5, 1 
3 8 7, 1 2 7 0, 1 2 5 4, 1 2 0 3, 1 1 4 1, 1 0 8 2, 9 5 3. 

mmmi 3 8 

5— (2 crn — 4 — b CI 7 - 4 — ^yv— 1 H—f ^-^^V— ^'l^ 

^^T. IIJSM7 3 4 (a) T-#7t4-p^^/V-l— 7"h7t Kr3-2H-e' 
7:^-2— l'>'l'-lH-^::^yi/— yl^— 5-:^— yl^ (1 5 Omg, 0. 646 
mmo 1 ) i 3-^a p — 4 — 7/1^:^0:^ hd^V-ifi^ (1 2 5mg, 0. 7 1 
Ommol) ^N, N-v^pi^/V-zi^/Ui^sT^ K (2ml) \ZLmM\^^^:^ V ^ J>> 
(13 4mg. 0. 9 6 9mmol) ^1M±.X^ 7 0°C-C1. ^^mW^\^f^o 

rMJ£Tx-^i^^^@*i-5^-e#fciti^ail<Sr. ^ y -yi^ ( i o m i ) \z.mn 

Lr4N-:^^/l, 4-v5;^dri^>:^?^ (5ml) ^m^X. '^m.Xl 4^^^ 
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^A^a-^h^^^^- (n— =3fi^>/i^^ai5^/P=3/'l, 2/lxmm) 
Xnm^n^^tX. 5- (2-i5'Da-4-^hci>^3i/:^rC^) -4-^^/1^ 
5 -IH — ri^y>^— /I' (1 6 8mg, J|Ka^8 6%) ^#;fco 

IR (neat) cm-^; 3 3 1 3, 1 5 8 3, 1 5 1 6, 1 4 7 1, 1 
3 3 8, 1 26 5, 1 2 0 9, 1 1 20, 1 08 0, 1 0 5 5, 9 06, 8 9 5. 
7 3 9 

3_^ct2_4_ [ (4-^^7W-lH — il^-^^/^/V-S-^M T 

10 = y . 1 m^<o%^ 

^^T> 7 3 8 5 - (2-i7nD-4-— ha^rr./ driX) -4 

— P^^/W— lH-'l':/^>'— /V (1 2 Omg, 0. 3 9 5mmol) tr^;5'/ — 
/t' (6ml) t?^A?U mt:^^ (n) 27fc^i|fe> (446mg, 1. 98 
mmol) ^j!JI]:tT. 8 OTCT 1 ^ISJiJ&^^Ufco ^iatJlJIUifcSlSJS^TKtt^ieia 
15 AL. IN-^Km-fk-^-hy !>^7K^«r*n;tTpH>8iU-CS^ife3i9^/V/7^h 

Kn37^>'=5/l-e2lEl*6l±JUfco tttfciji^^-^l^-1i:-C7KtlS^:fe^7KT- 

^-r^^xmitmmnmi^. ^^^)-)3^)VtivJ>^irvx-^Y^^-7^— (n— df-^^ 
:x/i^®gir.^/i.= 2/l, 1/1, x/ixmm) -CJltM^rm^MfeHft^^^ifco 
20 #bnfc@flc^l, 4-i^;^=¥i^>' (2ml) T^J^jlfb. 4N-:i[il/l, 4- 
i^;^^-^:/^ (2ml) ^*Px:-C^?i.i?ati^}i^. JEl^ii^rn^^i^zc— t^/u (1^1 
5ml) $rJqxLT«#b. Wffi Ufc^fe@(;js:^«^ b-C>:^:^^/i'^-7^/H?«fc# 

m> i^jaET-c«:«l$-B:s*-e. 3 -^^-n 13-4- [ (4-p<^y^-iH — r^^y 

— iA;) •^^^y\ T=^V:y' imsm (4 5mg, i|Jl*4 2%) tr# 

25 

IR (neat) c m" ' ; 3 3 0 0- 2 1 5 0, 1 4 8 9, 1 3 8 9, 1 
255, 120 5, 1061, 80 6. 
^Mm7 4 0 

3- [ (4-7«5^>'i'- IH — f:y^y^—j]^-5 — <M ^=¥->'] ^i^:^=^h})/u 
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(a) 3 - [ (4-^^/1— 1-7^ h^fc Kci-2H-fc:'7:/-2— r/l'-lH 
— Y ^-^i/— /V- 5 -4M -O-y- h V ^l^(D^^ 

M^T. MMn 7 3 4 ( a ) 4 ^yv- 1 -7" h ^ k - 2 H- tf 

5 7^-2->r>'V- 1 H— f^'^^'y— 7V- 5-:^— /l^ (3 0 Omg, 1. 29 
mmo 1)^3 — — hd^l^y^ hy/^(210mg, 1. 4 2mmo 1 ) ^SrN 
-^^/V-2-l^D y e^y >- (6ml) l^^filL. ^^:i7ye?A (4 4 6mg, 
3. 2 3mmo 1) Sr*D;tTs 1 5 OX^X^l 6^K1^#U^o Ml-MUfc#. 
7Kilr*P;t-r lN-4g^7K-CpH=6 bXs h>'V^>'/i^^^^>'V= 1/3-Ctt 

n-x' h^^^-f— (n— ^=¥f-^^/i^^^^/^=6/l, 3/1, 2/1 
■C^m) X-^M^^f 5 ^^-e. 3- C (4-^^/1^-1-7^ h7t Kd- 2H- 
f 2-^/1'— 1 H— ^ vyy~>'V— 5 — T/V) ^>yz^hy/V 

15 (2 9 9mg, 1151^6 9%) i|r#fCo 

(b) 3 - C (4-^^/U-lH — f i^tJ^y— >'V-5— r/V-) :^=¥v'] -^i^y^:^ 

b y • 1 mMi^(D^f^ 

^^T^ 3- [ (4— pt^/l'- 1 -7" b^t Kn-2H-fc:'^:^-2— ^/V- 
IH — f >^yy— ^^W- 5— ^>'V) :*-=¥iX] ^:^yc=:hy/W (2 9 9mg, 0. 8 
20 9 7mmol) ^-f y ::^t3 f/VT/Va— /V- (6ml) tl, 4 - v?;^=¥'y->' (6 
ml) X-mm\^. 4N-mmyi, 4-i:?:t^-^>'m^ (6m D Sr*n;tT^ig. 
X2 3^mmW\^f^o v?3i^yi.:t-7"/ix (3 0ml) ^;?jq;t-c^#^. miHi^^: 

ii^LT. i^3i^/V:n— 7-yV-C25fe#-^. ^^iET-e^j^^-^-S^T*. 3- [ (4- 
lH-^:/a^y— /V-5-^/V) :^=5ri/] -<Vy:=: h y /V • it^tt (1 
25 7 6mg, 1|Z^6 9%) Sr#:fco 

IR (neat) cm"'; 3 1 0 0- 20 5 0. 1 5 8 1, 1 5 2 9, 1 
4 7 9, 1 4 2 9, 1 3 8 8, 1 2 4 6, 1 1 5 7, 9 3 9. 
MMM 7 4 1 

4- [ (4-7<^/^-lH r^'^y— /V—S-^/W) :^=¥->'] ^i^y::rhy/V 
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— r >'t/>^— /V- 5 — fM ai-:^^-^] -o-y- h y /i^<d^^ 

^^T>IIWJ7 3 4 (a) ■C#:fe4-^5^/V- l-T'h^fc Ki3-2H-tf 
5 7i^-2— ^^/V- lH->r>y:/— 7V (3 0 Omg, 1. 29 
mmo I ) ,h 4 h y/V (1 7 2mg, 1. 42mmol)^ 
N, N-v^pJ^yl^^N/V'AT? K (6ml) IC^^ifU, mm:^V^J>^ (2 6 8mg, 
1. 9 4minol) ^IrJPXLT. 5 0"C-e2^Wt 7 O'CT-2 2l^ra»^Lyt, 

flflSl^fT? ^^-C. 4- [ (4-pf^/U- 1 -X h^fc Kcr-2H-l:f7V-2 
— f-zv-l H-^>'^>'— <>'^) ^^'y^hJJyv (342mg, 

15 ID1^7 9%) ^mtLo 

(b) 4- [ (4-^^/l'-lH J?h:arv^] 

mMT. 4- [ (4— pi^^yl^- 1 -X h^t Kn-2H-l:f^>'-2— -r>'l'- 
IH — C^yy—A — 5— f/l^) ;i-:^v'] --^VJ/^ hy/l- (3 3 8mg, 1. 0 
20 Immol) Sri, 4 -i^sj-:^-^-^^ (6inl) Tl^j^U 4N-ii[ifey^l, 4- 
i^;r=¥-r (6ml) ^M^xmS.X 2 3 ^^3*^^ Ufco i^^'T^^^—'rjV 

(30ml) ^M^xm^m.. ^mm^mm\.x. %p:3^'^jU3^—y^7vx*mw'^. 
mmrxi^m^'^^^x^ a- c (4-;><^yv-iH--ri^yy— /v-s-^i' 

/V) r^^"-/] ^lyV=^V]}Ji^' (2 3 9mg, iR^S 3%) ^#:fc„ 

25 IR (neat) cm"^; 3100- 2040, 1604, 1527, 1 
5 00, 1 3 8 8, 1 2 6 1, 1 2 3 8, 1 1 6 7, 1 1 5 5. 
7 4 2 

1- [4- [ (4-^^>'l'-lH—ri^;J^>^— 71^-5 — (JV') = 
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^^T. 7 4 1 T?#:/t 4 - [ ( 4 - p{ '^/i^- 1 H-^ ly^^Z—zU- 5 - 

• im^*^ (7 Omg, 0. 2 4 5mmol)Sr 
■T^h^t h^^y^'^ (2ml) T-^-^b. 7K?^T-C7K*'fky^^7ATyl'$-rj7A 
(46mg, 1. 22mmol) S-AflX-T. ^MlCMLT4^r^^is^bfCo 
5 7K?^(::bT. tK (4 6^1) Sr»^o< 9 iJbP^fc^. 4N-7Km{b*:^ h y !>i>.7K 
(4 6iLtl)>7Kl40 (mD ^■7"h7tKa77>'(5ml) <^AD:tT. 

h=hy/U/'T:^^^T7k=l 0 0/0, 50/1, 2 5/lT-^m) -^ItJ^^ 

10 m^&6®#:tLr. (4 img) <ir#yto 4 -^;?::r:^r■t^:/ 

(2ml) t?^^U 4N-mmyi, 4-i:>:t^-^>'Mm (2ml) Sr*D;tT 

[4- [ (4-;»{^>'i/'-lH — f:y^y^—jU-5-yfM :^=3pi/] :7 3ir^^u] 
15 ^y'VT^V- 11£^ (4 6mg, IR^6 5%) Sr^fCo 

IR (neat) cm"'; 3 0 6 0- 20 6 0, 1 5 0 8, 1 2 3 0, 8 
3 5. 

MMM 7 4 3 

1- [3- [ (4-^^yV- 1 H— Ti^^/y— /V- 5-'f yl-) :^#V3 ^^.n 
20 yi^] ;^ ^/VT 5 V • 1 

-YyV-) :*-dE^'>] -<^y- h y • IJ^^it (6 Omg, 0. 2 10mmol)-l: 
7"h7tKn77:^ (2ml) "CML. T^lf^TX'ii^mt]} J^T =-^7 J>. 
(40mg, 1. 05mmol) ^M^X. ^iai2:MbT4B#F^SI#Ufc„ tIc?^ 

25 t::LT. tK (4 0 m 1) ^^o<y) hMPLfzMi. ^ J>.i^m^ 

(40/x 1) . 7kl20 (ju 1) ^7^h^tKci7^>' (5ml) ^M^X. ^ 

Sr@*i-^:$:-e4§fc:a*Sa^^s i^y ;^y7U;t7 7Ai5^ p-^ biJ^^^^- (T-fe h 
= h y/U/'Ti^^=T7k= 1 0 0/0, 5 0/1, 2 5/l-t?^tti) -CJltSStSrn 
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v>efe®(!|E^ ux. (3img) ^#^0 ^^titimi^^i, 4-v?5^-=^1^:/ 

(2ml) X^^mi^. 4N-m.myi, 4-i^:;^^-^lymm (2ml) ^JP;t-r 
^yVT$^- (3 9mg, J|X^6 4%) 

IR (neat) cm"^; 3200- 2100, 1589, 1527, 1 
48 9, 1 44 6, 1 3 8 5, 1 2 5 1, 1 20 7, 1 1 6 1, 1 1 0 1, 9 3 
7. 

10 MMm 7 4 4 

trans— 4- ( (4 —:i^^J\^- 1 H-^ l^^^^—^U— 5 M :t^iy) > 

(a) trans-2-{4-C (4 i h — T :/^>^— 5 — ( 
M :j-^iy2 iy^tJ^^Uj]^} -IH — f y-i' V K— ^V- l , 3 (2H) 

15 :y(D^^ 

MMM 6 8 2 -C#Ac 4 -rc^/u- 1 H — r >'^>'— /U- 5 (359 
mg , 1 . 4 6 mm o 1) , MMm 3 2 3 ( c) X#fc cis-2-(4-tK 
ndri/->:5'n^:3fv'/V) - 1 H->f V-O K— ^'U— 1 , 3 (2H) (8 
5 4mg, 3. 4 8mmo I) (DhJl-^l^ (1 5xal) mSiiC, ly'T/ :;i^U>' 
20 hi) ::^^/V2j^;^*7i^/f>^^V^§?S (1 . 2g, 4. 5 3mmol) ^SlP;t, 

1 2 ox:iz.x sm^mwi.fto ^!it:^m^Wkm\.xni^tiitmm^i^^x2:^/i.j^t 

> : S^^^/U=2/'l) (CTffiiSL, t r a n s -2- {4- [ (4-^9^>'^ 
25 - 1 H— 5 — fyV) ''^^ xi^^i^/V) -IH— Yy-Y^' 

^V-1, 3 (2H) (681. 6mg. 50%) ^#^o 

(b) trans-2- {4- [ {4:-=^^j\^- l H—r 7^- 5 ->r 
yw) 5^^n-^^e//V} - l H--f y-f :^ K— yv- l , 3 (2H) -i;^;^- 
>'^t>■bV^r. Hife^Rll 4<Dj^jfetC!SCTRj5&^^TV\ 4- ( (4-3^^7^-1 
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H — < 5 ~>(M v'^ l3^^i^^^T 5 >• • it^tt^#fCo 

R (neat) cm"'; 800, 1072, 1122, 1257, 150 
8. 

7 4 5 

5 c i s-3- ( (4-31^/V-lH — (^^^^/—JV-^ — (/V) ^=^re/') 'y^xn. 

MMM 3 8 5 (b ) -e#yb trans-2- (3-t h^u^iyiy^ n^df 
- IH — fy-rvF-/V-l, 3 (2H) -i^yt>^m^\ MMm7 4 4(D 

:)jmi^m\:'XSJt-^n^\ c i s-3- ( (4-=i^'^/u-iu-y(:yy-7^ju~ 

10 5 — fjV') r^^'y) i^^n^:^ih>'T$ 
L C/M S : M+ 1 = 28 8. 0 

mmm 745 

c i s — 4— ( (4— 31^/1^— iH-^>^y— /l^— 5-^/1^) i/^ n 

15 ^jfe-e^^ 3 2 3 ( a ) trans-2- (4-fcKi3 ^ v'v':^' a ^:3f 

/V) - IH — ry^VK-zl^-l, 3 (2H) -'^:i-l^^m\^^. mMm7 4 4<D 
;^^{c:2pCXKf£:^^TV^, c i s-4- ( (4 l H-^ v^y— /I^- 

LC/MS : M+ 1 = 2 6 O. 3 
20 llife^y 7 4 7 

trans — 3- ( (4 — l H — :/>5^y— yV- 5 — ^yV) 2i-=3lrS/) 

2 6 (d) -C#ytc i s-2- (3-t l^x^^Z^z^^ u^^uM — 
IH— r y-Y^-K-yl^-l, 3 (2H) -i^;*-:^$rffiV^. HJfe^iJ 7 4 4 ©:*rjfe{c 
25 i¥C-C^^SSrtfV\ t r a n s-3- ( (4-:r:^yl'-lH — O^y—jV- 5 

IR (neat) cm"'; 9 0 6, 9 4 5, 1 1 0 7, 1 2 2 3, 1 5 0 
6. 

mmm 339 <D:^mizm cTs/t?^fT^j^v>. ij^Tf^iTF-t-i^wj 74 8. 749 
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(Dit^m^^J^l^tLo fc^L, mmm4 O 9 -r^nit trans-3- [ (4-p< 

mmm 743 

5 trans-N, N-i^;^ ^Jl^~ 3 - [ (4 ^/V- 1 H—fV^y— yV- 5 
IR (neat) cm-*; 2 64 3, 1 2 2 0, 1 1 5 1, 9 6 4. 

mm 7 4 9 

trans-N, N-i^:7'o l^>^^- 3 - [ (4 1 H-^ >'i5^y— /V- 
10 5 -^/v) t^i? n^dfH^^-x^ • 

LC/MS : M+ 1=330 

ummn 4 o©:fe•^5fe^^:2pc-csJc&^^T'i^^v^, £^Ttc^i-iiJfe*«j 7 5 

^-^^U-fto TtTieU l^«9|4 O 9^±t rans-3- [ (4->^yL'-l 
15 mH&m 7 5 0 

t r a n s -N-i^iJ^ d^^-^/V- 3— [ (4-p< 1 H — -1' ✓'i?'^— /V- 

: 1 1 0~1 1 
mi&m 7 5 1 

20 t r a n s -N-J^^yV- 3 — [ ( 4 — ^ 1 H — ^ V^y— yV— 5 --I' 

(a) N- {trans-3- [ (4-^^/V- 1 H-^ :x'i5^y— /w- 5 — f 

25 mmm4 o 9 T'#:/h trans-3- c (4 ^/v- 1 h— < 5 

(b) t r a n s -N — rc^^u— 3- [ (4 ^yv- 1 H— ^ /U- 5 
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N- {trans-3- [ (4-?i^JU- 1 H-^C :^^:/—J\^- 5 — f^\y) 

: 9 5 ~ 9 7 
mis^m 7 5 2 

5 t r a n s -N-:?^i3lf/W-3- [ (4-;?« ^/l^- 1 H— Y y'^- 5 — T 

(a) N- {trans-3- [ (4 ^/l^- 1 H-^ i^jji'y— 5 --f 

10 IIJfe^i4 0 9 trans-3- [ (4 ^^/V— 1 H — C :/^>^— /l^- 5 

(b) t r a n s -N-:/ntVW- 3- [ ( 4 - ^ ^/V- 1 H— ^ y — yW- 

15 N- {trans-3- [ (4-7<^/V— IH — f >';?'y— /V- 5 -^/V) 

IR (neat) cm-'; 27 82, 1222, 1091, 970, 94 
1 . 

7 5 3 

20 N, N-i;?^5^yV-N- c i s-3 - [ (4 ^/l^- 1 H—f V^^-Zlx- 5 

^MM 4 11 -e^#fc c i s - 3 - [ (4 ^yl^- 1 H — f — 5 - 

^ jV) i^^fu^^iy/l^T^^- (4 6 m g , 0. 2 0mmo 1) C0;?< ^ 

^-J^^m (1. Oml) (0. 0 6 0ml) SrJ^U r w^^l/■«^5^^>'^ 

25 AT/l^7^t K (30mg. 1. Ommo 1) ^M^. ^m-e2^Rg^#Ufc„ «fe 
^C->Ty7K^'^bJ^^!>^•:^ b U !>A (aSmg, l. Ommo l) (D^^?y-/lx^ 

?K (0. 5ml) ^Mx. mEi-(^m^^mmwvtio R!ii:Mi^i^-7^mi[:.^ h 
v^M^ymm (0. 8ml) ^m:^mm^m^L. m^fi^^m^i^vj^^^i-^^ 

y{- (^^f->'/^gt@^^^/l'/MJ^^/WT5>=5 : 1 5 : 
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1) T^ffi-T'S^.JrtCj; iPftaiJL.. N, N-v?^^/U-N-c i s-3- [ (4 
1 H— <^^i?'y-/V-5 — :r=3fiX] iy^^ u^^-y^l-TK^^ (2 
9, 8 mg, 5 4%) <^#;feo 
MS:ni/'z = 2 7 4 (M4-1) 
5 mtl^m 7 5 3 <0:^?5fe{z:2p CTS;S:trfTV ^. SXTiZi^mmm 754~757<^) 

I^Jfe^J 7 5 4 

N, N-'^:7't3 fcf/v-N- c i s-3- C (4-;^5^/V-lH — O^y-yl— 
5 — I'/l') re-^i^] i>'i5'i3^#i/'/WT$ 
10 MS:m/z = 3 3 0 (M+1) 

mmM 7 5 5 

N, N-i;?::/^^l^-N- c i s-3 - [ i4-^^/U-lH — f^^^>^-/U-5 
MS:m/^2 = 3 5 8 (M+l) 

15 mmm 756 

N — r y:7"a tVl'-N- c i s-3- [ (4-7<^/l'-lH — <>''$^-/-jU- 5 

: 1 5 2~1 5 e'C 
l^ife^RJ 7 5 7 

20 N-V^^a^i^f^yV-N- c i s-3- [ ( 4 - ^ '^^^'l^— 1 H — f>^y-J\y~ 
St^ : 166~168'C 

mmm 758 

N-ai^yU— N-c i s-3- [ (4-p«^yV- 1 H-^ V^y-v'V- 5— >r 
(a) N-c i s-3- [ (4-p<^yW- 1 H--ri^yy->'V-5 -^/W) :^ 

iiifi*^ 4 11 x^nitmc c i s - 3 - c (4 - ^/v- 1 H— r 

5— T/V) ->^a^dpt^yi^7'$ (14 7mg, 0. eOmmol) (O 
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N, N-i^pt^/U7jN7VAT5 K (2ml) ^^tcf^^ (0. 0 3 6 g, 0. 6 0 
mmo 1 ) . h ]) a^'^^VT 5. 1^ (0. 2 1ml, 1 . 5 mm o 1 ) . 1 - t Kn 
^iy^^^XhVT^-Jl^ iO. 08 Ig, 0. 6'Ommol) , l-ai^yl/-3 
- ( 3 ' -S^^ ^.'l^T 5 y IT'd tVP) 5 K • — ( 0 . 1 1 6 g , 

5 0. eOmmol) Sr^UPX-T^^SI^LfCo 2 N-7K^>fky ^!>3.7K^*K (2 
m 1 ) iSriJDxir L«f5 < mi^l^ti^. y^\Z.-)]Q^X7b>h hJV=ci^/mk=i-^J\^= 1 

m\^xm¥mw\^. m^-^W^. W&.-r\^X^^ir^:zt\z.iiy>^ N-c i s- 
10 3- [ {A—:!^'^J\y—l¥L-^^y'$f'y-J^y-5 — o^) ^^i/] V^a^dri>'yP 
T-fe hT5 K (1 6 3mg, 9 5%) ^#fCo 

^H-NMR (DMSO-de) 6;1. 2 0- 1, 3 0 (3H, m), 

1. 65-1. 97 (5H, m), 1. 92 — 2. 14 (2H, m), 

2. 29 (IH, s) , 2. 37 (3H, s) , 3. 46-3. 6 
15 3 (IH, m), 3. 99-4. 10 (IH, m), 7. 07-7. 

18 (IH, m), 7. 18-7. 32 (IH, m), 8. 00 

(1 H, s ) , 12.87 (1 H, s) . 

(b) N-^^y'l'-N-c i s-3- C (4-^f^/l'-lH — 
5 — {Ad :!t^Zy'} "i^-^^^^i^/l^T^l^o:)^^ 
20 7K^<ky^!>AT/l'5::=^^7A (0. 0 5 7 g, 1. 5 mm o 1) ©7" h ^ t K 
13:7^ (10ml) S^^^fJl, N-c i s-3- C {A - ?i '^/l^- IH--^ 
y:/-jU-5-^7^) iX^ n^dev/yVT-fe K (0. 15 3g, 0. 

5 3 mmo 1) ^*Dx.. Mmmmvx 2f^mmwvtio ^^^y^mxi^mi^. 7X 

(0. 0 2ml) . 2N-7Km^b•:^^y e'A7jC^?S (0. 0 4ml) . (0. 
25 0 4ml) <Dm\^mr\^±(Oib. ^^#l<Sr-t7'1' htlijg-eiSSfJb^fco 

iJ^)V^xi-^Y^=7-7 ^- (^=3s^1h>'/'g^^3i5^/^/M;^'5^/VT$ 5 : 1 

5 : 1) T-^ffi-r5^it-J;«9»MU. N-^i^/l^-N-c i s-3- [ (4- 

^/V- 1 H — r ^-y^V-A — 5 —T/W 5 (91 
5 m g , 6 3 %) Sr#yt„ 



wo 02/100833 PCT/JP02/05609 

362 

MS:m/z = 274 (MH- 1 ) 
I^Jfe^iH 7 5 9 

5 mmm9 

N-7°n Ef/P-N- c i s-3- [ (4-^5^y^-lH — T 5 

M S : m/ z = 2 8 8 (M+ 1 ) 
7 6 0 

10 N, N-i;^3i^/V— N- c i s — 3- [ (4-;>«^yV-lH — TV^^'-^'^-S 

(a) N-3i5^/v-N-c i s— 3- [ {A- m—^ ^^-^^Z —JV- 

Iliife^aj7 5 8-C#^N-rc^yV-N- c i s-3 - [ (4 — ^ ^^'l^- 1 H-^ 
15 — S-^T/'V) ;r=3E^>'] v'^ct^=¥V>T5>' (5 9. 4m g, 0. 2 

1 7mino 1) ON. N- v?^ ^^l^^/VAT^: F (1ml) ^^SJCf^M (0. 0 
1 3 g , 0 . 2 2 mm o 1) . MJ oi^^yVT 5:> (0. 070ml, O. 50 
mmol), 1 -fc: Kn^i/^:/XM; (O. 0 2 9 g, 0. 2 2 

mm o 1 ) , 1 -a^^jV- 3 - ( 3 ' -i^^ f-jVT ^J':fxi tf/V) jiJ/^^jJ^v^-f $ 
20 K • — jfefeSlife (0. 042g. 0. 22 mm o 1 ) ^n7LXlMSLWf^\^tL. 2 N 
-■^m\L^)^^^imWL (2ml) ^nxrc\.\th<mW\^fcMt. 

UTlSTkfijSSH-hy l>A-C$t*ilU;fe„ ^iE^i^@*L. ^ttlb^@{*:^-^=¥-!h 

25 5:i^t;:j;9> N-^i^/W- N-c i s-3- [ (4 - p« 1 H->r 

— /^-5— ^/l') iXi> C2-^;3f'>/i,7'-fe^ f.T'^: p (6 3. 4mg, 9 3 

%) S:#;fc„ 

'H-NMR (DMSO-de) 5;0. 92-1. 15(3 H, m), 1. 
15-1. 52 (4H, m), 1. 52-1. 84 (4H, m), 1. 84 
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-2. 20 (4H, m) , 2. 29 (IH, s) , 2. 38 (3H, s) , 
3. 16-3. 29 (IH, m), 3. 96-4. 14 (IH, m), 7. 
07-7. 18 (IH, m), 7. 18-7. 32 (IH, m), 8. 00 
(IH, s), 12. 87 (IH, s). 
5 (b) N, N-i^3i^/U-N-c i s-3- [ (A-^i'^Jl^- IH-^ 
-/V- 5 -^/V) rt'^i/'l u^^-yjVT 5 >'<D'^^ 

7i^mihV^^J>.T/l^^=^^J>. (0. 0 2 0 g, 0. 0 5 3mmol) (Dv" f ^ 
h Fn:7^i^ (5ml) mmmi^. N-oi^^V-N-c i s-3- [ (4-7«^ 
yV-lH — r>':^y-/V-5— f/V) :t^'>l xn^'S^iyjUT^ hT ^ \^ (O. 
10 0 5 7 g, 0. 1 Smmo 1) SriDx.. *D^3S^SbT2^raSli^Lfc„ ^^?^^7lc 
?S-C?&^b. tK (0. 0 4m I) . 2N-:^m\^-rhV ^J^7i(.mm (0. 0 8 
ml) . tK (0. 12ml) (Dm\!^mTV±<D-b. ^^i^^-fe^-T hMT'^^giJ 

/ixT5>'=5 : 1 5 : 1) -e^ttJ-TS ^1 ^ J: U N, N-i^rc^/ix-N 

15 -cis-3-C(4-7f 1 H — < 5 /V) 

ti^^'>/>T^:y (29. 2mg, 53%) ^#5fco 

MS:m/2 = 3 0 2 (M+ 1 ) 

Ii»j7 6 0©:fe^jfetC^D-CSJ5&^fTV\ i^T(-:^-rilJfeM 7 6 1 CO^\^^mt: 

-^^UfCo {i.b. Ilife0ij4 6 6-C#fcc i s -N-^^>^>-4- [ (4-^^/V 
20 - IH— rVtJ!':/— /I'S-^/l') :d-^ri^] t^i!^ u^^-^l^T Si :y^m^m^i^^ 

HJfe^J 7 6 1 

N, N-v^3^^yV-N- c i s-4- [ (4-7«5^>'l^- lH--f /V— 5 

25 MS:m/z = 3 0 2 (M+ 1 ) 

mmm 7 6 2 

trans — 3- [ (4-hy 7yV::^-n p< ^.>V- 1 ¥1 — 4 5 — ^ 

(a) 2- { t r a n s- 3- [ (4- h V :^ '^^U- l l^^y^ 
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-Jl^- S-'^JU) v'^a^drv'/^} - 1 H-^ V-l' V K-zU— 1 , 3 

(2H) -iy:t^^(D^^ 

MMm4 7 4 r-#fc 5 - 1 Kci df-v— 4 - h y p{ ^/l^- 1 H— ^ 

V'-ZV (0. 3 0 3 g, 1. SOmmol), Hife^fll 3 2 6 (d)-C^;fec 

5 i s - 2 ( 3 - b Ka x^^^-yM - 1 H — ( V-f K->'V- 1 , 

3 (2H) -V':^^ (0. 3 6 8 g, 1 . 5 Ommo 1 ) , hV P^ct^ylxTlNX 
:7^>' (43 3mg, 1. 65mmol) , T h^i^ Vtjy^l^ (lOml) (D 
iSi^mi^TKf^T. yzfn fcfyVi?:;i;yW7j^dpi^i^- h (o. 364g, 1. 80 
mmol) ^JSITU 3 0:$>^^?g.Jj:#MLT#^^j»^^U^o ^)^<m^Wm%. 

3 : 1 ~2 : 1 ) -C^mi-Sr i: fJ: J; 9 3^Mb. 2- {trans- 3- 
[ (4— h y :7yV:^ay<^/l^— 1 H — O^y^-Jl^- 5 — (M a 

-iH—ry-rvK— 3 (2h) -^^^d-i^ofe^itfei (c i 

s-2 (3-}:: Vxn^iyi^^ u^^i^M -IH — T >- K— /W- 1 , 3 

15 (2H) -e^^^-Vtom-a^) SrO. 3 24g#fc„ 

(b) trans-3-[(4-fy :7 ^/\^— 1 H--^ >y>^— yV- 
5 — (M ^drix] v-:^ a^drV/VT^ >'©'^^ 
2- {trans- 3-C(4-hy 7/V:j-Ta ^ ^/W— 1 H— < 

;^-=¥->'] i/'^i^a^ds^-^/V} - 1 H— < V ^ K-/^- 1 , 3 (2H) 

20 -i^;a-xD3ia^fiK*fe» (0. 3 2 4 g), 3 o%y^^ji^T^i^y^^ y -/I'mm 

(15ml) <DU^!^^ 9 0°CX'3mmmWL.f^o ajfc@#:>SrV 
V :iJ^/l^:^9J>^:!^^-^ h^y-^^- (i)' a ajJ^yWA/^ ^ / -y^= 2 0 : l-^i?" 
^cI2J^/^i^/^^'/-y^/^yct5^/^r5 v=i o : i : 1) ■c^g^ffii-'S i 1 1;: 
J: !?i(*MU trans-3- [ (4- h y 7/V;*-n ^/U- 1 H— Ti^iJ^V^- 
25 ^1^-5— -{Jl^) yt^i^l u^^->jUT^> (70. 4mg, 16%, 2® 
Pi) 

NMR (DMSO-de) 6 ; 0. 80-1. 3 0 (2H m) , 1. 
35-1. 97 (4 H, m), 1. 90-2. 11(1H, m). 2. 
67-2. 80(1H, m), 2. 95-3. 10 (IH, m), 3. 
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29-3. 41 (IH, m), 4. 97 (IH, s), 7. 40 (2H, 
d, J = 9. 2Hz) , 7. 81 (IH, d, J = 9. OHz) , 8. 
0 1 (1 H, s) . 
7 6 3 

5 N-c i s-3- [ (4- hU 7/1^:^13 ijJ^/l'- 1 H — 5 — ( 

HM^J 5 8 7 -e#fc c i s-3- [ (4-hy -7/^:^X1 p< i H— T 

y— /V- 5— H'/'V') ^^^^rv'] a^^v'/WT^ (0. 06 6 g, 0. 2 2 
mmo 1) ©N, N-^^^Ti^yl'^c/UAT^ K ( 1 m 1 ) W^\ZJ^^ (0. 0 14 

10 g, 0. 2 2 mmo 1 ) , h y oi'^yi/T 5 >' (O. 075ml, O. 54 
mmol), 1 -t Ki3:^r'>^>XM; Ty->'V' (0. 0 3 O g, 0. 2 2 
mmol) . l-3c^/v-3- (3' ->?p< ^/VT 5 7 y^n tVV) 1o jvi^^^y % 
lt@life(0. 04 3 g, 0. 22mmol) ^*P;t-CJ^ii# U^o 2N 
-7jc^^l:y^!J'^7jc^^ (0. 4ml) $r*P;t-cut^^<9l^^bfe^. 7lct;i;!jp;t 

15 -cd^b b/v:t^x^B^^3i^/w= 1 1 3 iHiifttti ^ra^'IrTK; ^fp^^-e 
?fe?^LTfSl7k:M-^b y !>3.-^$fcj^bfco ^jgtr^JEW^U *ftH b:^@{^s^-^ 
;l^-r5::t(Cj;?)^ N-c i s-3- [ (4- h y :7yW;^a^^>>V- l H-^:/ 
^:/-}V—^—^AA :^^=y\ ->:J'a^^v'yVT-fe hT$K(0. 067g, 8 

20 9%) Sr*^„ 

^H-NMR (DMSO-de) 6 ; 0. 9 3-1. 40 (4H, m) , 1. 
65-1. 85 (5H, m), 1. 94-2. 20 (2H, m), 3. 52 
— 3. 73 (IH, m), 4. 45-4. 62 (IH, m), 7. 47 (1 
H, d, J = 9. IHz), 7. 80 (IH, d, J = 9. 4Hz), 8. 
25 00 (1H, s), 13. 42(1 H, s). 

IIJfe^j7 6 3(D:^^fe^^:fpc-cKl^^^^TV^. ^xr\^7Ss-ir%Ws^\i 6 4(Dit^!^^ 

mMM 7 6 4 

N-c i s-3- [ (4 - b y 7/l';d-n ;^ '^yV- 1 H-^ ^V- 5 — 
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»H-NMR (DMSO-dg) 5; 0. 94 (1 H, d, J = 7. 6 
Hz), 1. 02-1. 38 (4H, m), 1. 67-1. 80 (2H, 
m), 1. 95-2. 15 (4H, m), 3. 57-3. 75 (IH, m), 
5 4. 45-4. 60 (IH m), 7. 47 (IH, d, J = 9. IHz). 
7. 80 (IH, d, J = 9. 4Hz) , 8. 00 ( 1 H, s) , 13. 4 
2 (IH, s) . 
7 6 5 

N-3i^/V-N-c i s — 3- [ (4- M; ^yVl^^-tay^^v'V- IH—f^/yy- 
lG yl'-5 — f/l^) Z^-ir u^^-:y/\^T^ly<D^^ 

7K^{ky ^l^^T/V?— (0. 0 2 0g, 0. 54mmol) ©7" h ^ t 
Vuyy:^ (3 ml) SBIiS^^lC, ^Jfefiajl 6-C#^N-c i s-3- C (4-b 
y 7;v:^X3 :^ '^jl^— l H — < l^d^V—JV— 5 — < JV) ^h^ar^-^] ■D/'^ n^df^v'^V'T 
-fe^T5^* (0. 06 2 g, 0. ISmmol) SriP^. ;&P|Ki3»^iELT7l^raJPt 
15 #L:feo ^^^?&T??^U 7k (0. 0 2inl) . 2 N-:*ciJ'fti'^- h y -J^ A;;K 
(0. 0 4inl) . tK (0. 0 8ml) OHISlcMT yf^m^-^^ 

^i^/l'T 5 2 O : 1) -e^mi-5-^t-<fc*)»$!iU. N-3i^/V-N- 
c i s-3— C (4- h y 7/U'5f-n;;<5^/V- 1 H— ('>'c5^i/->V-5-^/l') 
20 ^/i^o^^i^yl^T^ (27. 8mg, 47%) ?Sr#;fco 

itt^ : 158 — 163 °C 

^WJ7 6 5(0;^i£{;i2pC-CSl^:$rm\ ^JJ^Ttc^-T^Jfe^^J 7 6 6(Di\:^(^^ 

-^fifebfc, {aU lllfeM7 6 4-C#fcN-c i s-3- C (4 - h y 7/U::^-ci ^ 
^.'V- 1 H — {"^^^/—fV— 5 -^^fl^) ^^i^] D^dE^ix.>pyny-?:/T5 K 

llife^7 6 6 

N-^a Ifyl— N- c i s — 3- [ ( 4 - h y 7.'^;^- a p( ^^yU— 1 H — ily"^^/ 
IR (neat) cm"'; 1 5 04, 1 3 29, 1 2 3 4, 1 1 1 9, 1 
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0 3 7. 9 0 3. 

mmm 7 6? 

N, N-i^^^^V-N- c i s-3 - [ ( 4 - MJ ^ ^yW- 1 H--^ 

5 mMm 5 8 7 -e#fc c i s-3- [ (4-hy ^-'W^Ta ^ 'f-Jl— 1 H — f 
y-yV-5->l'yV) je-a^e/-] V^i3^:3E^->'/l'T5i^ (7 0 mg, O, 24 
m.mo 1) <D;^i^ /-/umm ■ 0 m 1 ) {Cg^^ ( 0 . O 6 5 m 1 ) ^S^;5jn 
^ilJeiS 7%3f^/l'i>.TyV7'fc KtK^?^ (3 5mg, 1. 2 mm o 1 ) ^JDDxi. ^ 
?i.-t?2I^M^#bfCo 2felii->'T/7k^^ti/i^>^^-:^by (7 Omg, 1. 1 
10 mmo 1) (D^ i!^ y -/i^mm (O. 5ml) ^M^. ^ffiT^^^^^ Ufc:„ SJCj: 
1 N-7lc^{b-:^ h y I? AtK^ (0 . 8ml) S'Jn;t^^«^&^* ^^^6 

31^^-7^=2 0 : 1 : 1) -C^m-t-S-^lCj;l9*t$^U. N, N-i;?^5^y^- 
N-c i s-3- [ (4— h y 1 H— >r V:$^y— /I^- 5 — ( 

15 yv) :^=¥i^] ->^rJ^^^^/l'TZ:y (4 8. 3 mg, 6 3%) ^#feo 

IR (neat) cm"*; 1 50 8, 1 3 2 9, 1 2 3 6, 1 1 1 5, 9 
0 1 . 

-a-^^LfCo faU 5IJfei?y5 8 6-T?#fct r a n s -4- { [4- (hyP'yU;^-^ 
7 6 8 

N, N-i^^5^yW-N- trans-4- [ i4-hV ^yv- l H- 

^ 5 — f yl') tx] n ^^-Wl^T 5 V 

25 IR (neat) cm"'; 1 5 0 6, 1 3 2 7, 1 2 3 6, 1 1 8 8, 1 
120, 105 2, 941, 902. 

MMm 7 6 9 

N-^^^v^/V—N- t r a n s — 4- [ (4 f^/^- 1 H— T ^^cJ^V^-zU- 5 
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^M^J4 0 8 -e#yt trans-4- C (4 -p< 1 H-4 l^^zZ-Jl^- 

5— -f/V) ;*-=^i/] i/^i^n-^^df^^yvx? V (98mg, 0. 40mmol) <D?^ 

^y-A-m^ (2. 0ml) JCli^^ (0. 0 6 0ml) ^mML. ^:HC^-^X 

T/VT^t K (85mg, 0. SOmmol) ^Ua:k., 2^^»^Lfco ^ 
5 {c:^>Ty7k§(l-ffcJ}^l>Pf|-:^hy "J'iH (3 0mg, 0. 4 8mmol) <Dyi^/-/V 

mm (0. 5 ml) ^mx.. mM.'cm^mi^i.t^o R!tM\^i^-7kmib-)-h 
vpM.Tizmm (0. 8ml) ^M:^^m^m^v. m^f^^m^i^v^^^i^:^^ 

^jVT^l^= 2 0 : 1) -e^mi-Sw^:lCj; tJifi^SiUs N— <>'v?/^-N- 
10 trans— 4— [ (4 5^yV— 1 H— f >^>^->'l'- 5 -^yV) ^^-^^V] 
^xi^^\y;VT%^-y (4 5. 6mg, 3 1%) $r#fCo 

IR (neat) cm"'; 1452, 1232, 1099, 935, 80 
4, 7 4 4, 6 9 6. 

mmi 6 9o::fe^j5feicipCT^;S:Srm\ '^y\z.7Mr'mmi 7 o~7 8 1 © 

15 ^b-^^i^-a-^ufcc 

^Jfe^FrJ 7 7 0 

N- (2 — aa-<^/i^yV) -N— trans— 4— [ (4— ;?<^/^— 1 H— < 

IR (neat) cm"'; 1 2 3 2, 1 1 0 1, 943, 8 0 0, 7 54. 
20 ^jffe^aj 7 7 1 

N- (3— i?an^>-v?/V) -N- trans-4— [ (4 1 H— f 
>':J^y— /Ix— 5 — -f'/l^) ;^=¥v'] P^drv'/l'T 5: 

iSI;^ : 1 3 4~1 3 7*C 
llife^^ 7 7 2 

25 N- (4 — :^^aa^:/e^/l') -N— trans-4- [ (4 — ^ '^yl'- 1 H— ^ 
J^M. : 148~150'C 

mmm 773 

N- (3 — h^^/^:/-:^/!^) — N- trans-4- [ (4-:;<^/V- i H- 
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MM. : 1 5 0~l 5 3t: 
HJfe^J 7 7 4 

N- {A-:^ V^iy^ly-JjV) — N-trans— 4— [ (4 — p< 9^>'V- 1 H — 

MM. : 1 7 6~1 7 8^ 

MMM 7 7 5 

N- ( 3 - h i; — N- trans-4-C(4-p<^ 

10 IR (neat) cm"^; 1 5 0 8, 1 3 2 7, 1 1 2 0, 9 4 3, 8 0 
4, 7 0 2. 

mmm 7 7 6 

N- (1, 3-^^y-::;?^^y->'V-5-'<>'^p«^/V) — N-trans-4 — 

15 

IR (neat) cm"'; 1247, 1034, 928, 796. 

mmm 777 

N- trans-4— [ i4—?^^/l—lU — f ^^^y-yV— 5 --f /V) ^=3^ 
'>2 i^^ ta^df^v'/V'— N— ( t" y v^>'— 2 — f/V^ ^/l^) T $ >- 
20 IR (neat) cm"^; 1508, 1221, 1091, 941, 75 
6. 

mmm 7 7 8 

N- trans-4— [ (4— ^^/V- 1 H-^ i^^'y-yl^- 5 yl') 
i/^ n^df->/U— N— (fi/i/^-S — 1'>'V;^9^/V) T^i^ 
25 IR (neat) cm"'; 1 5 0 8, 1 2 2 2, 1 0 9 1, 94 1, 7 5 
5. 

MMm 7 7 9 

N- trans-4— [ (4 — ^ ^/l^- 1 H — ( 5 --f >'U) ;^dr 

v'] P^dE^i^^'V-N- (k"y 4-^ 7*9^/1^) T$i^ 
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IR (neat) cm"^; 1558, 1222, 1095, 941, 79 
6. 

mmm ? so 

N-^y::/f^yV-N- t r a n s — 4- [ (4- 'f-^U— lH-4 ly^'/-Jl^— 
IR (neat) cm"'; 1 2 3 6, 1 1 0 1, 9 3 5, 8 7 3, 7 9 0. 
mfe^JIJ 7 8 1 

N-^ai^f^yP-N- t r a n s -4- [ (4 ^/V— 1 H— f 
5 — UV") Hr-^VX v^^i=t-^^->/VT5 >' 
10 IR (neat) cm"^; 1 508, 1 220, 1 09 3, 940. 

m^m 7 8 2 

N-trans - {4- [ (4-7<^/^-lH — 

Ilife^j4 0 8 trans— 4- C (4 -7< 1 H — f l^^^^-JV- 

15 5 — f/V) ;e-:3f.,>'] >'^ci^dp.>/^v7'$:/ (9 8mg, 0. 4 0mmol) <^N, 
N-v?p« ^/UJi^/WiNT^ K (2nil) xri-zTu/^^ytDX^T^^-^ (O. 0 

3 4 g , 0 . 4 0 mm o 1) . h y 3i^;UT S:>'(0. 14ml, 1. 0 
mmol)^ 1-t Ko:ap->^i^XM;Ty->'l' (0. 0 5 4g, 0. 4 0 
mm o 1 ) . 1 - Ji^/P— 3 - ( 3 ' - =f-jvr 5 / f /U) v^-f $ 

20 ifeifeiffi (0. 0 7 7 g, O. 4 0mmol) Sr*B^T:i^'3C!!l#Uyi:„ 2N 

u-c«S7Kfilt^^hy e^A-e^yfeb^o ^m^w&M^\^. ^^is^x^itM^^^^^ 

25 tie J; 19. N-trans - {4- [ {A-:^=f-?V- 1 H— T V^^-yl^- 

5 — f/V) :^=3ev^] Vi^ci^^vy^} iyi5^ a :7'ay'?:/;i{7/l'7K=3f i>T 5 K (l 1 5 
mg, 9 2%) Sr#ito 

^H-NMR (DMSO-dg) 6 ; 0. 5 5-0. 6 7 (4H, m), 1. 
15-1. 32 (2H, m). 1. 38-1. 53 (3H, m), 1. 75 
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-1. 86 (2H, m), 1. 95-2. 06 (2H m), 2. 36 (3 

H, s), 3. 50-3. 65 (IH, m), 3. 97-4. 09 (IH 
m) , 7. 12 (IH, d, J = 9. 0 Hz) , 7. 27 (1 H, d , J 
= 9. OHz) , 8. 00 (IH, s) , 12. 84 (IH, s) . 

5 7 8 2 C■CSJ5&S^^TV^. &.T\^^-r^m 783~787<^ 

mmm 7 8 3 

N— trans- {4- [ (4-7^^/1^- 1 H — (>-^>^-/1^-5 — { /U) 

10 »H-NMR (DM SO - d 6 ; 1 . 13-1. 30 (2H, m) , 

I. 36-1. 73 (11 H, m), 1. 74-1. 85 (2H, m), 1. 
95-2. 06 (2H, m), 2. 36 (3H, s), 3. 46-3. 65 

(IH, m), 3. 95 — 4. 07 (IH, m), 7. 12 (IH, d, J 
= 9. OHz) , 7. 27 (IH, d, J = 9. OHz) , 7. 61 ( 1 H, 
15 d, J = 7. 7Hz), 8. 00 (IH, s), 12. 85 (IH, s). 
"^Mm 7 8 4 

2 h^ar-iX-N- trans - {4 - [ (4-7«^/W- 1 H— ViJ^V--/^- 
5— Y^V-) ^^^Jfv'] v'^ ci-v.drv^yW T-thT$ F 

^H-NMR (DMSO-de) 6 ; 1. 2 6- 1. 5 3 (4H, m) , 
20 1. 70-1. 81 (2 H, m), 1.90-2. 06 (2 H, m), 2. 
37 (3H, s) , 3. 27 (3H, s) . 3. 5 8-3. 7 0 (IH, 
m), 3. 75(2H, s), 3. 95-4. 03 (1H, m), 7. 1 
1 (IH, d, J = 8. 8 Hz) , 7. 27 ( 1 H, d, J = 8. 6Hz) , 
7. 56 (IH, d, J = 8. OHz), 8. 00 (IH, s), 12. 8 
25 6 (IH. s) . 

7 8 5 

N- trans - {4- [ (4-P<^/^- 1 H-'0<$^>^-^U- 5 --Y/^) 
'H-NMR (DMSO-de) 5 : 1. 17-1. 55 (4H, m) , 
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1.69-1. 86 (5H, m), 1. 96-2. 16 (3 H, m), 2. 
37 (3H, s), 3. 52-3. 68 (IH, m), 3. 68-3. 80 
(IH, m), 3. 80-3. 90 (IH, m), 3. 90-4. 02 (1 

H, m), 4. 11-4. 18 (IH, m). 7. 11 (IH, d, J = 8. 
5 8H2) , 7. 27 (IH, d, J = 8. 8Hz) , 7. 50 (1 H, 

d, J = 8. 3H2), 8. 00 (IH, s), 12. 86 (IH, s). 

mmm 7 8 6 

N-trans - {4— [ (4 1 H— Y 5 — Y^P) 

10 'H-NMR (DMSO-de) 8 ; 1. 14-1. 31 (2H, m) , 

I. 39-1. 55 (2H, m), 1. 75 — 1. 87 (2H, m), 1. 
87-2. 06 (4H, m), 2. 37 (3H, s), 2. 80 — 2. 92 

(IH, m) . 3. 5 0-3. 7 3 (4H, m) , 3. 81 ( 1 H, t, J 
= 8. IHz), 3. 95 — 4. 06 (IH, m), 4. 11-4. 18 
15 (IH, m), 7. 12(1H, d, J = 8. 8Hz), 7. 27(1H. 
d, J = 8. 8Hz), 7. 82 (IH, d, J=8. 3Hz), 8. 00 
(IH, s), 12. 85 (IH, s). 
*J£M7 8 7 

-N- trans - {4- [ (4-p«^y^- 1 H — O'-^:/ 
20 -y^-5— f/W) :^-=3f2^] t^^a^^iX/V} T±hT^ K 

^H-NMR (DMSO-dg) 5 ; 1. 2 2- 1. 5 5 (4H, m) , 

1. 70-1. 82 (2H, m), 1. 91-2. 04 (2H, m), 2. 

14 (6H, s) . 2. 37 (3H, s) , 2. 80 (2H, s) , 3. 

55-3. 70 (IH, m), 3. 95-4. 06 (IH, m), 7. 11 
25 (IH, d, J = 9. OHz) , 7. 27 (IH, d, J = 8. 8Hz) , 8. 

00(1H, s), 12. 86(1 H, s). 

mmm 7 ss 

N_.>^C3^ci tVV'^^/W-N- t r a n s -4— [ (4-^^/V'-lH — T 
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7K^^by^!>i^T/^$:=i!^'A (O. 0 4 0 g, 1. 1 mm o 1 ) (^>-7^ h ^ fc K 
^=^•7y^^ (2ml) ^tH?^}^, H Wi) 3 ST'mfcN- t rans- {4- [ (4 
-^^/V-lH-'l'>'y>^-yU-5— T/V) :^-=¥v'] a--^=^iyyl'} ^y^uzf 
xiy<l^-)j;\yif.^'yr% K(0. 108g, 0. 35mmol) SrjtJPx.. ;5Df^S?5?E 
5 bTZ^Fr^^^Lfto W^^m^-Q^-l^nX.. (0. 0 2ml) . 2N-7k^-ft; 
•:^^yl>A7^C^^ (O. 0 4ml) . 7jc (O. 08ml) <Dmscwr\^it.<o%. 

•^>'yw^m^^ji^yhu^^/i^T^i^=5 : 15 : 1) -^mmir^ :l ticX^^ 

ML. N-v':^cr::^P tfyl^pl^.'l'-N- t r a n s -4- [ (4-p{^/l'-lH 
10 ->r i^^y-/^-5--fyl') ;^-=3rv'] a^:Sri^>'VT 5 (8 2. Smg, 8 

0%) Sr#;^o 

iil!^ : 1 3 2-1 a 4'iC 

7 8 8 (D;^i*iCl3pDXS/&^fTV\ i^XTt-:5^-r^Jfe*nl 7 8 9 (Dit^m^ 

-^^bfeo {S.U lljllifia|7 8 trans - {4- [ (4-^^/1^- 

16 IH — f 5 — ;*-=3rv^] ^^-S^ vi^^^^jv] '^{7 xi^^^^ ?v 

mfe-e^ij 7 8 9 

N-iy^ n^i^^/U7«^yP-N— trans— 4— [ (4— ^^yW— 1 H — TV 

20 ll!^ : 1 8 Ot 

8 8©;^^J3:2pCTRj5&^m\ OTlii^i-IIJfe^J 7 9 OO^b-^ifeSr 
•a-^LfCo ^JS15!)7 8 4-C#/c2-^ h^j^v'-N- trans - {4- 

25 ^Jfe^JiJ 7 9 0 

N- (2 -7« b^i.'j:^/!^) -N- trans-4- [ (4-;>«^>^^- 1 H — T 
IR (neat) cm"'; 1508, 1220, 1093, 941. 

mnmi 8 8(Z);^ife};:2iCrs:^&^SrffVN, UiTl-^i-|^ife*3J7 9 \(n>\^-^m^ 
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^^Vfto {S-b. mMm7 8 5-C#:feN- trans - {4- [ (4-p<^/l'- 

mmm 791 

5 N-trans - { 4 - [ (4 1 H— f :/t5''>^->'W- 5 —I'/l') J*-=¥ 
iX] iX^ti^dfVyV} -N- (t^ b ^ t Kpi 7^^- 2— ^yl'^f^/^) T^l^ 
IR (neat) cm"^; 1 5 0 8, 1 2 20, 1 07 2, 94 1. 

-^fifeL^o {i.U S^M7 8 6-r?#fcN- trans - {4- [ (4-^5^^V- 
10 1 H—Y 5 — I'/U) d^^^r v'/W Thyb: Kn 7 7 V 

- 3 -;^/VJj^=3ev^T ^ K^M•^^^V^fc„ 
7 9 2 

N— trans - {4 - [ (4—^ '^/l'- 1 H-^T ^^y^-^l^- 5 — ^yl^) 
i^:^' n'>-dpi^/P} — N- (7^ b^t Kn:7^i^-3— ^r^'^^^yl^) 
15 IR (neat) cm"'; 1 5 0 8, 1 2 2 3, 1 09 2, 94 3. 

mmm 793 

p< 3— ({trans-4- [ i4—^^Jly- 1 H — f l^^y^-zv— 5 - 

^J£^J4 0 8 ■e#:fe: trans-4- [ (4 1 H — C I^^^J-JV- 

20 5-^7P) n^:SrVy^T$ (9 8. Img, 0. 40nimol) , 

^^i? yyl^^pi^^yl^ (4 3mg, 0. 5 0 mm o 1 ) , (2. 0 

ml) O^S-a-^^S Ot-Ce^Fpm^bfCo ^>S«?Sr®*U BS^Jbt^^^v-y ;57 

2 0:1) -C^m-rS^^}^:^;?)^^/^ 3- ( {trans-4- [ (4-p< 
25 ^>'V'-1H — <^^^y-/V'-5 — T/V) o^dp-^^H T5y) :/n 

(12 1 mg, 9 1%) ?Sr#yt„ 
^H-NMR (DMSO-dg) 5; 0. 95-1. 13 (2H, m) , 
1. 32-1. 6 0 (3H. m) , 1. 9 0-2. 0 2 (4H, m) . 2. 

3 0-2. 45 (5H, m) , 2. 5 8 — 2. 6 7 (2H, s) , 3. 57 
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(3H, s) , 3. 9 6-4. 0 7 (IH, m) , 7. 10 (IH, d, 
J = 9. GHz) , 7. 26 (IH, d, J = 8. 8Hz) , 7. 99 (1 
H, s) , 1 2. 8 4 (IH, s) . 

mmm 794 

5 4-p<^/l'-5— [ ( t r a n s -4-bfn y i;?:/- 1 --f/Vi/^a^dlr'^'/l^) 
:e-=¥->'] - 1 H— f >'iJ^y-/KD'^^ 

(a) trans-4-[ (4— pi^/l^- 1 -7" t Kn- 2H- ifyl^— 

10 II»J4 O 8-e#^ t r a n s -4- [ i4~;^^J'\y-lH—f:y^:/-jU— 
5->C/]y) ;j-=arV] iy^u^'^i-^^^UT^ly (2 4 5mg, 1. OOmmol) , 
p- h/^=^:^^/l^^>m^V i^=^^J^ (5 0mg, 0. 2 0mmol) , p- 

TKfPi^ (SSOmg, 2. OOmmol) , N — ^^/Vt:° 
DyK>' (5. Onal) <Dm^^^9 OX^X'l 3f^m^WVrCo SJtSf^t-lN- 

15 7K^{b-^-h y !>i>.>!K^?^ (3 0ml) ^^P^, ^nu/i^y^A (2 0ml) -C21h] 

u-^ y -7 y{ — (i? ac3/f;/Vix/';>{iJ'y— /V=5 O : vi^-ts^;VJ>./ 

h y^^/i-T5: 20 : l : l) -e^m-f-^r 
trans — 4- [ (4 — p{ ^/V- 1 — 7^ Kn — 2 H— If ^ 2 -^yl^ 

20 - 1 H-'f i^^ry-ZW- S-^f/V) V^ta^^Vyl-T?:/ (2 15mg, 

6 5 %) ?Sr#:fco 

•H-NMR (CDC 1 3) 6 ; 1 . 0 8 - 2 . 2 0 ( 1 2 H, m) . 2. 
40-2. 62 (5H, m), 2. 71-2. 85 (IH, m), 3. 68 
-3. 80 (IH, m) , 3. 9 2-4. 07 (2H, m) , 5. 66 (1 
25 H, dd, J = 9. 4Hz, 2. 6Hz), 7. 10 (IH, d, J = 9. 0 
Hz), 7. 34 (IH, d, J = 9. 2Hz), 7. 97 (IH, s). 

(b) 4 — pt^yl'- 5— [ (trans -4-t'n y i^>'— 1 — i fV-y-!? xi^ 
^^yjV) - 1 -X t Kd- 2H-fc''7>'- 2— f^'W- 1 H — f>^y 
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trans-4- [ (4-p«'5^;V- 1 -Th'^H Kn - 2 H- tf^ 2 -'f 
Ji^—lH-^^-^y-yl— 5 — f/U-) i^^tJ^^-^/V-r^ly (106 

mg, 0. 3 2 1mmol) , 1, 4 -i^l/p^T'^ (6 9. 3mg, 0. 
3 2 Immo 1 ) , I^Wt::^ V 1>A (1 1 Omg, 0. 8 Ommo 1 ) , N, 
5 N-v^p<^7V'T-fe hT5 K (2. 0ml) (DiS-a-^feilr 8 0*^-^2 I^Wai^LfCo 
S:J^-^i^lJ<i-ykmihi-hV ^J^Tkmm (20nil) ^APxl. 02^/^3. (2 

0 m 1 ) -e 2 mam bfco ^^-^ i^;^ mmnm vB^m^^ ^ 

l^y^^ziL^jV/ h y =r.f-/\^T 5 >-= 2 0 : 4 0 : 3) -t*^aii-5 ^ ^: {H J; 15 « 
10 3Sib4-^^>'V- 5- C (t r a n s -4-lfn y e^V— 1 — C/l'v'^n^drv^ 
.'W) ^#v^] - 1 -■ 7^ fc Kn- 2H-t;*^^'-2— r^l^- IH — (1^^^/- 
;V (67. Img, 55%) ^#fc„ 

'H-NMR (CDCI3) 6; O. 75-2. 20 (16 H, m), 2. 
43-2. 65 (9H, m), 3. 68-3. 80 (IH, m), 3. 92 
15 — 4. 07(2H, m), 5. 62-5. 68 (1H, m), 7. 10(1 
H, d, J=9. OHz) , 7. 34 (IH, d, J = 9. 2Hz) , 7. 
9 6 (1 H, s) . 

( c ) 5— [(trans— 4-t''ny -J^^— 1 — i 

^l^M :ir^l/\ - IH — <l^^^/-JV<n>%^ 
20 5 - C (trans — 4 — f u y i^^'— 1 — TyUVi^ n^dri/ 

/l^) ;^=¥v'] -l-T^h^k KD-2H-f^^'-2— f^l'-lH — O-^^/- 
y^(6 2. Img, 0. 162mmol), 4N:fe®?/v^::r=3fi^V^^^ (2. 0 
ml) , y^n^-^y -yv (2. Oml) <DiS'&ife^Sr^MTX'4NF[iatfl#Ufeo 
^3ffiEiSrfi5feUaStiC 1 N-TKK^b-?- h y ATKItlit (2 0 m 1 ) StjIjP;!. i^H^ 

25 ^/v (2 0ml) -c2iHiattib;fc„ iiiiE^-s'>/^i^«j^^-effc«i|:^, »*g«;liiua* 

^yl'T?^^=2 0 : 40 : 3) -Q^^^•t^^}l\Z.i^^^W^\^^~:^')-^V-^- 
C (trans-4-tfay i^^'- 1 /\^'y^ xi^^l^jiV) - l H- 

>r >'^>^-/^ (2 8. 3m g, 5 8%) Sr#;/to 
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IR (neat) cm"'; 1 5 0 6, 1 2 1 7, 1 09 7, 94 1. 

7 9 5~5IJfe#j8 0 2 (Oi\^^m^^J&\^f:Lo tcfdV. Ilife^j4 1 0 c i s 
-4- C (4-p«^/V'-lH— <:^y)/-/W-5-'<>'V') ;t=3ft^] iX:J'n^dri?- 

Hife^RJ 7 9 5 

N- {c i s— 4- [ (4-;>(^jU— IH-^ ly^^y^—ju- 5 — f/l^) 
i^^^ a^^iX/W -N— ^^'^^/I'T 5 

(a) N- {c i s 4- [ (4-^^>'V-lH — i -^^^/—JV- 5 

10 yl') n^drv-yW ^ly^l^T^ K 

M S : m/ 2 = 3 3 0 (M+ 1 ) 

(b) N- {c i S--4- [ (4-p{^yV- lH-'l'>':^y— — { 
M :^=¥i>'] iy^ vi^^-y^M — N ^^-^yWT 5 V 

IR (neat) cm~^; 2933, 2852, 1225, 1095, 9 
15 3 9, 7 8 7. 
mfe^^ij 7 9 6 

N-'Y y^'^yU-N- {c i s-4- [ (4 -7^ ^/l^- 1 H-^ V^?^:/— /U- 5 

(a) 2—?t^J)^-N- {c i s-4- [ ( 4 - 7< 5=-/^- 1 H — i^y^^Z—JiV 
20 — S-^yV) :^-=3f^V] i^^ t3^^->>»V'} :7'a^^>T5 K 

M S : VD./ z = 3 1 6 (M+ 1 ) 

(b) N — ry^^^/l^-N- {c i s-4- [ (4-7^^/1 — IH — i^^-^V 

IR (neat) cm"'; 2 9 3 5, 2 8 6 4, 1 2 2 8, 1 1 0 3, 9 
25 53, 943, 796. 
MMM 7 9 7 

N- (2-^ hdr->^f^/^) -N- {c i s-4- [ ( 4 - ^ ^^'W- 1 H-^ 

yu- 5— fyH ;^-=¥i^] t3^4r>'/u} TSix^^-a-fig; 

(a) 2-p< h=SfV-N- {c i s-4- [ (4 ->< ^/W- 1 H-^ i/'^S^y— 
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MS : in/z = 3 1 8 (M+ 1 ) 
(b) N- (2-7< h^i^^^^l') -N- {c i s-4- [ 

5 'H-NMR (CDCI3) 6 ; 1. 54-1. 7 8 (8H, m) , 2. 
0 3-2. 0 7 (2H, m) , 2. 49 (3H, s) , 2. 60 ( 1 H, 
m) , 2. 86 (2H, t, J = 5. 2Hz) , 3. 38 (3H, s) , 

3. 55 (2H, t, J = 5. 2Hz) , 3. 70 ( 1 H, m) , 4. 36 
(IH, m) , 7, 08 (IH, d, J = 8. 8Hz) , 7. 24 (IH, 

10 d, J = 8. 8Hz), 8. 01 (IH, d, J=0. 92Hz). 

mmm 7 9 8 

N- (v'i5^i3t:/D If/V-pf^/V) -N- {c i s-4- C (4-;^^/!— 1 H— f 

(a) N— {c i s— 4- C (4-^5^>'V-lH— r V^y'— /I'— S-^^'V) 

MS:m/z = 3 14 (M+ 1 ) 

(b) N— (ViJ'ci:7°n tVVpt^/V) -N— {c i s — 4— [ i4—:^^ju— 
IH— r^^i?')/— /V-5— r/W) :t'^->2 -^^^^^i^M T$i^ 
'H-NMR (CDC 1 3) 6 ; 0. 1 1 — 0. 1 6 (2H, m) , 0. 

20 4 4 - 0 . 52 ( 2 H, m), 1. 01(1H, m), 1. 53-1. 78 
(6H, m), 2. 02-2. 07 (2H, m), 2. 46 (3H, s), 
2. 55 (2H, d, J=7. OHz), 2. 61-2. 68 (IH, m), 

4. 34 (IH, m) , 7. 05 (IH, d, J = 8. 9Hz), 7. 24 
(IH, d, J = 8. 9Hz), 8. 02 (IH, d, J = 0. 92Hz). 

25 ^JS«?1J7 9 9 

N- (^/i5^a-<^^yi'^^yP) -N-{cis-4-C ( 4 l H-^ 
(a) N-{cis-4-[ (4-7«^/^- lH-^:/y>/'-/V-5— f/V) 
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M S : m/ z = 3 4 2 (M+ 1 ) 

(b) N- (^^■!7u^^^^;V:^^)V) -N- {c i s-4- [ 

IR (neat) cm"^; 2 9 2 9, 2 8 6 2, 1 2 2 3, 1 0 9 0, 9 
5 3 9, 9 1 4, 7 9 5. 
HJfe^Hj 8 0 0 

N- {c i s-4- [ (4-;^9^/l— IH — i ^ ^V—A^- ^ M :t^-y3 
^y-i; u-^^-yA'\ -N- (t" t Ka7 7>- 2— t'/^^^y'V) TK^y(0^^ 

(a) N- {c i s-4— [ (4 — IH-^^i^^y— >'V-5->r.'V) 

MS:m/^z = 344 (M+l) 

(b) N- {c i s-4- [ (4-;^^/V-lH — i l^^-J—?V- ^ -y( jV) 
v-^D^^iyy^} — N— (t" t Kn:7^^'— 2 — C^v^^/V) 

15 ^H-NMR (CDCI3) 6 : 1. 5 0-1. 8 0 (7H, m) , 1. 
8 3-2. 0 7 (5H, m) , 2. 48 (3H, s) , 2. 56-2. 63 
(IH, m), 2. 68 (IH, dd, J = 12, 8. OHz), 2. 79 
(IH, dd, J = 12, 3. 8Hz) , 3. 73-3. 80 (IH, m) , 
3. 84-3. 91 (IH, m). 4. 00-4. 08 (IH, m), 4. 
20 34 (1H, m), 7. 07(1H, d, J = 8. 9H2), 7. 24(1 
H, d, J = 8. 9Hz) , 8. 02 ( 1 H, d, J = 0. 92Hz) . 

mmm 8 o i 

N- {c i s-4- [ i,^-:^^A^-\Yi->(yd^-/—jV—^-^jV) :^^^y'\ 
v'^n^dE^v'/V} -N- (t- h^fc Kp^^^^-S — f/P:?«^/V) T ^ly'<0^^ 
25 (a) N-{cis-4-[ (4-^5^/^-lH — f i^^y— /V- 5 — T/W) 

MS : m/z = 3 4 4 (M+l) 
(b) N- {c i s-4- C (4-^5^/V-lH-^>'^y'— /V-5— fy'W) 
Zy^u^^i/M -N- (x h^fc Kn7 7>'-3--f'yU^^/^) t5 
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^H-NMR (CDC I 3) 6 ; 1. 5 5-1. 7 5 (7H, m) , 2 . 
02-2. 13 (3H, m), 2. 33 — 2. 45 (IH, m), 2. 49 

(3H, s), 2. 53-2. 63 (IH, m), 2. 68 (2H, d, J 
5 =7. 7Hz) , 3. 52 (IH, dd, J = 8. 4, 6. IHz), 3. 
72-3. 79 (IH, m), 3. 84-3. 95 (IH, m), 4. 32 

(IH, m), 7. 07 (IH, d, J=8. 9Hz), 7. 24 (IH, 
d, J = 8. 9Hz) , 8. 02 (IH, d, J=0. 92Hz) . 

mmm s o 2 

10 N—^l^-i^Ay-N- {c i s— 4— [ (4— ;'<^>'W— 1 H->f :/^>^— /l^— 5 - 

(a) N- {c i s-4- [ (4-p'^yW-lH— I'i^^J^y— yV-5 — fM 

M S : m/ z = 3 5 0 (M+ 1 ) 
15 (b) N-^>'i^7V-N- {c i s-4— [ ( 4 - 7« 5^/^- 1 H — O^^/— 

^H-NMR (CDCI3) 6 : 1. 54-1. 8 3 (6H, m) , 2. 
0 2-2. 08 (2H, m) , 2. 50 ( 3 H, s) . 2. 66 ( 1 H, 
m), 3. 69(1H, m), 3. 87(2H, s), 4. 33(1H, 
20 m), 7. 08 (IH, d, J = 9. OH2). 7. 22 (IH, d, J = 
9. OHz), 7. 22-7. 39 (5H, m), 8. 02 (IH, d, J 
= 0. 9 2H z) . 

mkm4. 2 3(D:fe-3fej::i|iDxft''jrv\ }^-r\z.^-t^ms 0 3~lliifefinj8 0 7 
<^'fk'g-#>Sr'^fifebfCo 1t1t\.^ mMmA. 1 OT-#:fec i s-4- [ (4-^^yV 
25 -IH — f ^'^IZ-ZV- 5— r/w-) n^af-iJ-vT 5 Vt^Jlli|S|-^^:fflV^ 

HJfe^aj 8 0 3 

N— (2— :J^ai3^>'t^/V) — N- {c i s-4- [ (4 ^/l^- 1 H— f V 
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»H-NMR (CDCI3) 6 ; 1. 5 6-1. 6 5 ( 2 H, m) , 1. 

73-1. 83 (4H, in), 2, 01-2. 10 (2H, m), 2. 47 

(3H, s) , 2. 72 (IH, m) , 4. 00 (2H. s) , 4. 35 

(IH, m), 7. 07(1H, d, J = 9. OHz), 7. 17 -7. 
5 50(5H, m), 8. 00(1H, s). 

mmms o a 

N- (3— >^ cia^:/v?/l/) -N- {c i s-4- C (4 ^yV- 1 H--1' 
yy'— /I — 5— fy'i^) ;i-=3E^^^] v'i^a-.:3rv^>'V-} 

•H-NMR (CDCla) 6 ; 1. 54-1. 77 (6H, m) , 2. 
10 0 2-2. 0 7 (2H, m) , 2. 48 (3H, s) , 2. 65 (IH, 
m), 3. 84(2H, s), 4. 32(1H, m), 7.06(1H, 
d, J = 9- OHz), 7. 19-7. 25 (4H, m), 7. 35 (IH, 
s) , 8. 02 (IH, d, J = 0. 92Hz) . 
8 0 5 

15 N- (4-:i^ aa^>'i;?/V) -N- {c i s-4- [ ( 4 - j?< =^>'V- 1 H — < 

^H-NMR (CDCI3) 6 ; 1. 5 5 — 1. 7 5 ( 6 H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 51 ( 3 H, s) , 2. 62 (IH, 
m), 3. 82(2H, s), 4. 33(1H, m), 7. 09(1H, 
20 d, J = 8. 9Hz), 7. 24 (IH, d, J = 8. 9Hz), 7. 29 
(4H, s) , 8. 03 (IH, d, J = 0. 55Hz) . 

mmm so e 

N— ( 2 - 7 y 5^71^) -N- {c i s-4- C (4 ^yW- 1 H-^ >':$^ 

25 'H-NMR (CDCI3) 6 ; 1. 5 9-1. 7 7 (6H, m) , 2. 
0 3-2. 0 8 (2H, m) , 2. 48 (3H. s) , 2. 66 (IH, 
m) , 3. 89 (2H, s) , 4. 36 (IH, m) , 6. 21 (IH, 
d, J = 3. IHz), 6. 32 (IH, m), 7. 08 (IH, d, J = 
9. OHz) , 7. 24 (IH, d, J = 9. OHz) , 7. 37 ( 1 H, 
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m) , 8. 0 1 (1 H, s) . 
^mmS 0 7 

N- {c i s-4- [ (4-7<5^/V'-lH— r:/i5^y— — fM ;*-^^/] 

5 'H-NMR (CDCI3) 5 ; 1. 54-1. 7 7 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 49 (3H, s) , 2. 72 ( 1 H, 
m), 4. 08(2H, s), 4. 34(lH, m), 6. 95-6. 9 
7 (2H, m) , 7. 08 (IH, d, J = 9. OH2) , 7. 20-7. 
25 (2H, m) , 8. 02 ( 1 H, d, J = l. IHz) . 
10 mMm 8 0 8 

N- (2-7^v;*-n^>'v?/W') -N- {c i s-4- [ (4 5^/P— 1 H--r 

'H-NMR (CDC 1 3) 6 ; 1. 54-1. 7 8 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 63 (IH, 
15 m) , 3. 92 (2H, s) , 4. 33 (IH, m) , 7. 00-7. 1 
3 (3H, m), 7. 20-7. 27 (2H, m), 7. 37 (IH, dt 
-like, J = 7. 5, 1. 8Hz), 8. 02 ( 1 H, d, J = 0. 92 
Hz) . 

mnm s o 9 

20 N- (3-:7^p;i-o^i^s;?/W) -N- {c i s-4- C (4 1 H— < 
/V— 5 — <M ::r=3rV] v'i:^ ci^dei^^V) T5:v 

^H-NMR (CDCI3) 8 ; 1. 54-1. 76 (6 H, m), 2. 

01-2. 08 (2H, m) , 2. 49 (3H, s) , 2. 64 (IH, 

m), 3. 86 (2H, s), 4. 32 (IH, m), 6. 93 (IH, 
25 m), 7. 05-7. 12(3H, m), 7. 20-7. 31 (2H, m), 

8. 0 3 (1 H, d, J =0. 9 2Hz) . 

mmm s i o 

N- {4--7jU:t^^lyi^M -N- {c i s-4- [ (4-^^yV-lH — f 
/V- 5— fyu) i/^u^e^z^M r^l^ 
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'H-NMR (CDCI3) 5 ; 1. 5 3-1. 8 0 (6H, m) , 2. 
0 2-2. 0 7 (2H, m) , 2. 47 (3H, s) , 2. 68 ( 1 H. 
m), 3. 87(2H, s), 4. 33(1H, m), 6. 96-7. 0 
6 (3H, m) , 7. 22 (1 H, d, J = 8. 8Hz) , 7. 31-7. 
5 3 5 (2H, m) , 8. 00 (1 H, d, J = 0. 92Hz) . 

mmms i i 

N- (2-p< h=3rv^-Ov?/lx) -N- {c i s-4- [ (4-^^/1^- IH — f 

yi'— 5— f/U) :^^i^2 xi^^^-y/i^] 
IR (neat) cm-'; 2 9 4 3, 1 4 9 7, 1 2 5 0, 1 2 2 7, 1 
10 126, 941, 752. 
I^Jg^jS 1 2 

N- (3-7« h^vz-O-v^/V) -N- {c i s-4- [ ( 4 - p< 1 H — Y 

/V— 5— <>'V) i>'^ T^^' 

IR (neat) cm"*; 2 9 3 9, 1 2 6 5, 1 2 2 1, 1 03 9, 9 
15 4 1,7 85. 

mmm 8 13 

N- (4-p< h^>'--<:/>'/V) -N- {c i s-4- [ (4-p<^/^-lH — < 

IR (neat) cm"'; 2945, 1508. 1250, 941, 75 
20 0. 

mMM4: 5 5 (D:^m^m\:^xnti:\f\ &.T\Z.^irmMm8 l 4, 8 l Sco^t^ 

i^^-a-^sfeu/co /c/cL. mmm4 1 c (4-^5^/i--ih- 

25 mMm 8 14 

3, 3, 3- h y ^yV^a-N— {c i s-4- [ i4-yi'^jV—lH-^:y^ 

MS:m/'z = 3 5 6 (M+ 1 ) 
Hlfe^aj 8 15 
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2- i^>'i^J^y:t^iy) -N- {c i s— 4- [ (4 ^^yV- 1 H-^ 

M S : m/ 2 = 3 94 (M+ 1 ) 
lim^iJS 1 6 

5 4 - p< ^/V— 5 - [ (4 -^/VJf: y i/- c i s - 4 — f/Wi/':?^ v'/V) ;^aE^ 

- 1 H — { ' ^^^(O^l^ 

(a) 2— {cis-4-C (4-p<^/^- 1 -7" h^t Y^a- 2.YL-\f=7^^ 

— 2— f/V— IH — — f/V') i^ri^n^^ai^i^/V} — IH 

— r y-f K— /V- 1 , 3 (2H) 

10 2-{cis-4-[ (4-p«5^.'V- 1 H— < >'V- 5 -'f/v) ;*-:3f- 

v'] Vi?- C2^d{.-.:xyv} _ 1 H--r y-^ v ^v- 1 , 3 ( 2 h) ->?^^ ( 1 0 

Omg, 0. 2 6 6mmo 1 ) h^t Kn^^i^ (2. 7ml)^?geiC3, 
4-i;?t Ka — 2H-tf7>' (3 6 m 1 , 0.3 9 9niino 1 ) , 5.tJ«, p 

— • — 7K^#» (15 mg, 0. 06 9minol) -^MX. 

2-{cis — 4-[ (4-;^^Jl^-l -y^h^l^ Kn - 2 H- f ^ 2 — f 

/w- 1 H— r i^yy—zi'- 5 — f yv) ^^^{.e^] a^^a^v'/v} - 1 H-^ y-f 

:^K— /I'-i, 3 (2H) (99. emg, 82%) 

20 (b) c i s -4- [ (4-^^>'V-l— T^h^fc Ki3-2H-t:'7>'— 2- 

2- { c i s - 4- [ (4-;^^>'i'- 1 -ThyH Kn - 2 H- fcf 7 2 - 

^J\^-1H r V^>^— /V-5— ^yV) :^=3E^->] t^;^ d^^'^yV} — IH— ^y 

^i^K— /l^— 1, 3 (2H) -v^::*-^ (9 5. 5mg, 0. 2 08mmol) t 
25 3 0 % p< ^/V-r $ v-aiiJ^ y — ( 5 . 0ml) <^?S^?SSr;!JD!^»MT 2 

M.y7vi^ (^nd/j^^uA/y ^1^/2 8 %t:/^— •:'i^7K"e^ 

t±i) -C-JttSiiU c i s-4- C (4-y^/l'-l— r h7t KP-2H-fcf^>' 

— 2-^/^— 1 H-^>^:/— 5 ji-^->2 a^^-9-i^T$ > 
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(6 0. 4m g, 8 8%) ^#feo 

(c) A — pi'^Jl^— 5- [ c i s-4 — f/PiX^ 

M - 1 -7^ h^t Ko-2H-t°^;x-2 — I'y'P- 1 H-^^^yy— 

5 c i s-4- [ (4-;»<^>'V-l -7^ h^t ]^r:2 - 2H-lf^:y- 2 ^1^- 
IH-^l^y-Z—jV-S — (JV) '>^i3^^ih>T$ > (2 0 0mg, 

0. 6 0 7mmol) c^)N, N- v?^ 5 K (4. 0 m 1) ^?^Jcl 

t';=^-2-:;^ci^3i^7V:3^— T^yV (7 6. 4 ;z 1 , 0. 6 0 7 mm o 1 ) , St)«^ 
(2 5 2mg, 1. 8 2 mm o 1 ) ^MtLS O'XZ-X^Qnf^^m.W^ 

(i5'an7!>>>VA/'p{i?y— /V-C^ffl) -C*ftSSb. 4-p<^/U 
-5- [ (4— ^/l^/J: y V'- c i s-4 — < jV'y-^ ^^^-yM ;^^-:/] — 1 — 
7^ h ^ fc Kci — 2 H- l^^ >- 2 — I'v'U- 1 H-^ ^y^-Z—jV ( 1 8 6 m g , 7 
7%) Sr#fCo 

15 (d) 4 — 7*^/^-5- [ (4-^/V*!; >'— c i s — 4 — ^('/Vv':^ n^:^}^^^ 
>'V) -IH— f ^/y-y— 

4 — pi^/l'— 5— C (4— -tynj^y c i s — 4 r^Ut/^:' n-^^i/^U) 

^v'] -l-7^h7t Kci-2H-t''7:^-2— Y/l'-lH— Y>';?'y*— yv- (1 
86mg, 0. 4 6 5mmo 1 ) (D2-^i3x-?/— (4. Oml)^^Rl;:4N 
20 -tg'^b7K^-i^5^^1^> (4. Oml, 16mmol) 5|r*P:t^ig.-e 2 4 ^Pfl-f^ 
m^i«^UfCo ^WL-C^Tte^it^^itSJ. MiE^^U-C4-^5^yU- 5 - 
[ (4 c i s— 4 — fyl^iy^ n^df v'/U-) ;^drv'] - IH — f >- 
iJ^y— 7V . t^^^ ( 1 4 9 m g , 9 1%) ^#fCo 

'H-NMR (DMSO-dg) 5 ; 1.56 (2H, m) , 1. 80 
25 -2. 08 (6H, m), 2. 45 (3H, s), 3. 08-3. 15 (2 
H, m), 3. 24 (IH, m), 3. 42 (2H, d-like, J = l 
2. IHz), 3. 85-3. 98 (4H, m), 4. 48 (IH, m), 
7. 12 (IH, d, J = 8. 9Hz) , 7. 29 (IH. d, J = 8. 9H 
z) , 8. 02 (IH, d, J=0. 92H2) , 10. 97 (IH, br 
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s) . 

^^^^v±o -ttii^. mmm 6 9 3 •vn± c i s - s - c is-r^y^^vi 

5 -g-^b^o 

MMm 817 

cis — 5— {[3— (^>'v?>'l^T ^ y ) v'^n^df^v'^lx] — IH-^f 

IR (neat) cm-'; 2 9 3 9, 2 2 2 2, 1 4 9 5, 1 3 1 3. 1 
10 236, 1028, 945, 750. 

mmm sis 

c i s-5- { [3- it^:^^^l^T^ y) ^^-^7 u^^l^jV] - IH — < 

>^>^— /W— 4 —ijjV-^:^ Y]}JV 

IR (neat) cm"'; 2937, 2218, 1498, 1311, 1 
15 242, 1022, 947, 795. 

mi^m 8 19 

2-^^/V-N- {c i s-3- [ (4-;^^^^- 1 H— I'i^:?')/— /I — 5-^1' 

mMm4 11-Cmitc i s-3- C (4-;<5^.'1^-1H — r i^i5^>^-/W- 5 - 
20 -ryV) :^=3s.v^] '^^x^^e^^iy'TK^'tD—mM^ (lOOmg, 0. 3 5 

mmo 1) (3DN, N-v=p«9^/WJ}^;l-AT5 K (5ml) VIS®? (3 

6. 2uL, 0. 3 9mmol) . l-^^7U-3- (3' - $ / 

ntryw) :«7/V;J?i:;?^ $ K • — ife^ife (7 4. 8mg, O. 3 9mmol) , tK 
ndf-^'^^/vT ].y /V (5 2. 8mg, 0. 3 9 mmo 1 ) j3 J;tJ« MJ 

25 /i^T^Zy (0. 18ml, 1. 28mmo 1) ^M:^. ^m:iXff^^m:WVfto 

1) ■C2iiiatbu mQmm7i^x'^^^^m7mm-^i^^^>^-i^-vnm\^i^o mm 



wo 02/100833 PCT/JP02/05609 

387 

- {c i s-3 - [ (4-^'^yV'-lH-^i^yy'— ;t=^i/] 

yi3-/-?i^T5 K (8 6. 3mg, 7 7%) ^^fCo 
IR (neat) cm-'; 9 5 3, 1 0 8 6, 1 2 1 5, 1 5 4 3, 1 6 

3 5. 

5 mmm s 1 9 <D:)7mKm CTS^&<£^^TV^. siTi^^-rmMm s 2 0 --s 2 e © 

MM^M 8 20 

N- {c i s-3- [ (4-^^/l'-lH— r^iJ^y— ^'V-S — {M ^^v-] 
■>>':^^ a^^i/'^i^} ■T'h^fc Kc2:7 7>'— 3-:!{7/VJl?^t^T$ K 
10 IR (neat) cm-'; 9 5 4, 1 0 3 1, 1 2 1 5, 1 5 1 4, 1 5 

4 3,1 6 3 3. 

mmm 821 

2-p« h=»rv'-N- {c i s — 3- [ (4 5^/1^- 1 H — ^ ViS^':/— ^I^- 5 - 

15 IR (neat) cm"'; 9 5 3, 1 1 1 2, 1 2 3 2, 1 5 1 2, 1 6 
4 7. 

HJfe^J 8 2 2 

3, 3, 3 — h]} :7/U:^x:i-N~ {c i s-3- [ (4 - ^Jl^- lU — ^ 

20 IR (neat) cm"'; 1 0 1 3, 1 0 84, 1 1 4 6, 1 5 5 2, 1 
6 5 5. 

^MM 8 2 3 

N- {c i s-3- [ (4-^^yl^-lH — f >'i?'>^— /l^— 5 --f /U) 

25 IR (neat) cm"'; 9 5 5, 1 0 8 6, 1 2 1 7, 1 5 5 1, 1 6 
3 3. 

MMM 8 2 4 

2, 2-v?^^;l'-N- {c i s-3- [ (4-^^^/^- IH— I'^'^y-zV- 
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IR (neat) cm"^; 951, 1200, 1535, 1628, 29 
4 5. 

mmm 825 

2- (1, 3-i^:^^y-l, 8-v?t Kn-2H->r y-l':x >'l'-2-^ 
5 M -N- {c i s-3— [ (4-pt^/U-lH— YV^y— /l^-5 — f/W) ;^ 

LC/MS :M+1 = 4 3 3. 4 
HJfe^g 8 2 6 

N- {c i s-3- C (4-pf^yV-lH— f^-^i/— /I^-S — r/V) :^=^'y] 
10 -ty-fr u^^iyjv} ^ y=L=i^::^T^ K 

IR (neat) cm"*; 6 5 0, 9 4 5, 1 0 0 9, 1 5 3 7, 1 6 3 
3. 

mmm 8 2 7 

N — { yy^JU-l^- {v'J^-S- C (4-;?<^yV-lH— -fi^^^^— /V-5- 

15 ;^=^ri^] v':^'i3^^->/W} T ^ > - ~^lSSt^<D^^ 

m&0ij8 1 9r-#fc2-p<^>'^-N- {c i s-3- C (4-^5^y^-lH- 
^ vyy— >/^-5— f/V-) v'^n^^v'^lx} :;/'ny-?>r5K (7 6mg, 

0. 24mmol) OTHF^M (5mL) iZji^mihT/l-^ J»]} (4 
5. 6mg, 1. 20mmol) ^Im^X 8 SX:\^X 1 2t^mM^9tW\^tio R 

20 /S*0tSr?&4|i=^* (4 6 M L) . 2N-ykm\::.i- h V ^M^Tkf^m (9 2 m L) . tK 

(i3 8ml) , ^mk.x 3 o^^mwi^r^i^. -fe^-r bitiiiLfcio mm^iyu:^ 

cr >tv7VA= 1/10) tCiriltSli Ufco 2 ^'•^y — >'l'^§^^(C 1 N— ife 

gg-i;?zii^y^:ii-7-/^^ (0. 2 5mL) ?r^JP^, 80^W^\.Wm:W:^'^ 

N--f y:/^yV'-N- {c i s — 3- [ (4-^^yV— 1 H-^i^iJ^y— /l^— 5 
— I','!/) l/^ u^^^^M T^ly ' —W^M. (4 2. Omg, 49%) 

LC/MS : M+ 1 = 3 0 2. 3 
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mmms 2 s 

N- {c i s-3 - [ IH-^ V^:/— ^P-S—Y/^) ^^iX] 

tx^^iyjU} -N- (7^ t Kn^^i/- 3 -^'yP^^/l') T 5 >' • — :^ 

5 mmma 2 ox-mcN- {c i s-a- c — oi^i/—/]^ 

5; Kt^mv^-c^^fe^J8 2 7©^^Sfe^3:ipcx^fv^, N- { c i s - 3 - [ (4 
f^yi'- 1 H— YV^)/— yi^-S— ^^^^^-^^i^M -N- (t" h 
^ b Kd :7 ^ i^- 3 — f/]^:^ 'f-jv) r 5 • — 4i^ig§r#}fco 
10 IR (neat) cm"*; 1 0 4 1, 1 0 9 0, 1 2 2 3, 1 5 1 0, 2 
9 4 3. 
|I»J8 2 9 

N- (2— p{ hdrVcn^/V) — N— { c i s-3 - [ {A-:^=^JV— 1 H — ^ :/ 
15 MMmS 2 l-X?#:fc2-p« h=^i^N- {c i s-3- [ (4-^5^/^-lH- 
^FiJS 2 7£D:^?£{;i3pC-Cm\ N- (2-7^ hdE^t/m^^i^) -N- {c i s-3 

- [ (4-^^v'^-iH— ^/v) ;^=3e^v'] ci^=^v'yW 

20 LC/MS :M+1 = 304. 2 

mMm 8 3 0 

N- (i^i^n:/ci tVW7«^/V) -N- {c i s-3 - [ (4 ^yV- 1 H— Y 

HJfe^ajS 2 3-e#fcN- {c i s-3- C (4-p<^/V-lH — < ly-^zZ—jV 

-ClIWJB 2 7<Z)::i^iSfe}c!!pCr^TV\ N- o>^n l^/Wp<^/^) -N- 

{ci s-3- [ (4-pt9^/^- 1 H— r >'P-5 — r>!^) :5r=¥ix] 

IR (neat) cm"'; 8 0 0. 1 2 1 1, 1 2 6 7, 1 5 2 9, 2 6 
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1 1 . 

mmma 3 i 

N- {c i s-3- C (4-p«^/V- 1 H->l':/i5^y— yV-5-'<>'l') 

5 mmmS 24t^%fL2, {c i s-S- C (4-^^/1^- 

1 H— O'iJ^y— /V- 5— f/l^) ;r=^'>'] iXi^ :/a✓^•^^rS: K^Srffi 

V^rl^^JS 2 7C9;&-afetCfpC-cm\ N- (3, S~^J;^^/V:f=^jU) -N- 
{c i s-3- [ (4-p<^/'P-lH — i^^-^^/^A — 5 — i ;V) ;r=^v'] v'^ 

10 IR (neat) cm-'; 1115, 1227, 1375, 1518, 2 
9 5 3. 
*JfeM8 3 2 

N~l {c i s-3- [ (4-p{^/W- 1 H— <i^i5^>^— /V-S-'Tv'l/) :^ 

15 8 2 5 2 - ( 1 , 3--:;?:^-dry-l, 3 Kn- 2H-^ V 

-r^-K— /V-2— f/V) -N- {c i s-3- [ (4-^^yV-lH — C ^^^^ 
— 7V-5 — r^/^) :i-^v^] v'^a^df-iz/W TirbT^K (7 Omg, 0. 16 
mmol) \TLA0yo:^^A'rK:y:^9 J—J\^mSL (5mL) Sr;!W^r— gfeJU^^b 

20 2 - iT'a /-^y —j\^wmz.m!mr-^^^'f-f\^^—Tjvm^^1isa^x 3 0 ^aiN^ U:feo 

^V-e^tlfU N~l~ (^^fefife^M-f) - {c i s-3- [ (4-;X^/V-lH 

^ ( 3 9 m g , 7 9%) S-^^^o 

25 IR (neat) cdq-'; 1201, 1267. 1556, 1662, 2 
9 4 3. 
^i&^J 8 3 3 

N- {c i s-3- [ {4-?i^JV-lH — /W-5 — (M yi-^->l 

Vr^^n^df-^/yi^} -N- (tf y i^:^-4-^yUj?<=5^>'V) T $ ^-^-g-^ 
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^Jfe«aj4 1 1 -C^fc c i s - 3 - C (4 -7< 1 H-^ l^^^Z—A^- 5 - 

-r/V) iX^:^ I3^^1?-^^T5 (1 0 Omg. 0. 4 1mmol)£D^^ 

(5ml) JC-f y^=t5^:/TyV7^t K (4 2. 0. 45 

mmo 1 ) , (0. 2 3mL, 4. O 8 mm o 1) ^ibP^X 1 O^^^^^-^ 

5 h y7K^Wl>^":?-hy !>A (2 8. 2mg, 0. 4 5mmol) -^MtlX 

10 0) {CTJftMU N- {c i s-3- [ (4-7f9^/l'-lH-^:^i5i'y— /V 
10 -S-^/U) n^:^i//V} — N- (k"y-:^:^-4 — f/l^^^yl^) r 

(5 8. 7mg, 4 3%) ^#fCo 
IR (neat) cm"'; 941, 1092, 1221, 1508, 16 
0 3, 2 9 3 3. 

•mms 3 3©:fe-^lc:SpCXM;^;SrfTV\ iJ^Tl^^-ri^»J 8 3 4~||Jfe«3|8 
15 3 6 (Dit^S^ Sr-g-fife U feo 
mfe«?y 8 3 4 

N- {c i s-3- [ (4-p«^yl'- 1 H->f /V- 5 -^/l^) 

p^driy.'U'} -N— (fy v^>-3— ^'^'Vpt^/P) T5:V- — 
LC/MS : M+ 1 = 3 3 7. 3 
20 JlifeM 8 3 5 

N- {c i s-3- [ iA-p^'^jU-lH-^iy-^^Z—^ly-S — ( Jl') :t^iy2 
iy^ xri^^i^jU} -N- (fc°yv'V-2 — TK> 
IR (neat) cm"'; 939, 1092, 1221, 1732, 29 
3 5. 

25 mmm s 3 e 

=^^jl' N- {c i s-3- [ (4-7«^yV-lH-'f>'i5^y^yV-5— ^yv) 
LC/MS : M+ 1 = 3 3 2. 5 

MMm 837 2-({cis-3-[( 4 ^^yV- 1 H-^f i^jS^>^— y^- 5 



wo 02/100833 PCT/JP02/05609 

392 

^fc^^/W N- {c i s-3- [ (4-7{^>'V'-lH— <:/i5^>^~/U-5— f 

Ufco it^^^ift*!!^. n-^ hi/7:7^'- (t^^-TtK 

^■^tp) /^an^7WA=l/'l 0) 2-({cis-3-[(4 

3^:5'/— (17. 6mg, 4 0%) Sr#;fe„ 
10 IR (neat) cm"*; 943, 1057, 1093, 1223, 31 
8 8. 

mmms 3 8 

^^/V N— {c i s-3- C (4-p<5^/W-lH-'f ^-y^/— — 

15 m&m4 1 IX-n-^c i s~3- [ (4-p«^>'V-lH— O^i/— /V-5- 
-f/V) ->i^n^^'^:^T (lOOmg, 0. 41inmol) (Dy^i^ 

y— (5mL) \CT^ V /I'^^^Jl^ (0. 0 4mL, 0. 4 9 mm o 1) 

h:/7:7^w_ (g^g|ai^/K P^:?"/— /^/^^l3;^>/^i^=lXl 0) (tTJltillUx 
20 N- {c i s-3- [ (4-;?<^/l/-lH-^>^>'— yV-5 — T/^) 

:t^iy'] Z^^ti^^z^ju} - ^-Ty=-^^h (8 8. Omg, 65%) ^#/Co 
LC/MS : M+ 1 = 3 3 2. 2 

8 3 9 

25 tert-::/^/!' N- { c i s - 3- [ (4-;p<^/V- 1 H— ^^^i/— /V- 

5 — (M yi-^i^^ i/^^^^^^M -/3-T7— ^— b 
LC/MS : M+ 1 = 3 7 4. 3 

mmm s 4 o 

N- { c i s - 3 - [ (4 1 H— r i^^V'-zu- 5 — Yyl^) ;^-:ap->] 
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h y :7yl/;tDg^^ (5mL) (Dv?i5' a n ^ >' (5mL) ^m^. 3 
9T#fc t e r t -y^/l^ N- { c i s - 3- C (4-p<f-/V- 1 H--f 

/I'— S-^/U) iy^n^^iyju) ~ ^ —y^-^^^}. (106mg, 

5 0. 2 8mmol) (DiPi!^ ^ xn ^ ^^^^^ (5mL) ^O'CiZXm^. MW^X 

{c i s-3- [ (4-y<'^/^y-lH-4ly^>^—/V-5 — f 
n^df-v'/W -/3-T^ = > • - hy^yV'i^d-ng^^^ (19 6. 2mg, 
quant. ) ^^fto 
10 LC/MS : M+ 1 = 3 1 8. 2 
HJfeM 8 4 1 

trans-N- {4- [ (4-^g^/V-lH — f ^^y— yV- 5 — T/l^) :^=¥ 
ct^^iy^M — N, N — >?;^5^y'l'T5: ^-cJD-^^ 
I^Jfe^J 7 4 4 t rans-4- ( (4 -rc^/i^— l H-^ i^iJ^y— yl^- 

15 5->f7V) :^:3r'» t2-.df-^^>T 5 :^ (130 mg, 0. 5mmol) (D 
y^^y—A^^W (3mL) fJli^^ (0. 14niL, 2. 5mmol) . :^JUJ^T 
yVxfc K7j<:^^ (2 0 9. 3mg, 2. 5 mm o 1) ^JlJP^fc^. v/TyTK^-fb 
hy "^A (15 7. 7mg, 2. 5mmol) ^;!JP;t-C— life!t#bfCo 

20 7K^5feM^;>';^^->•>i^-C^^^^L:fc„ aiS^i^y^'Z/v^'a-^ hi5^^:7^— C^iJ^y 
— : ^nn3^>»V'^=0/l 0 0~1 0/1 0 0) tCTJlti^U trans-N 
- {4- [ (4-:3i^/u— iH--f ViS^y— >'U-5 — T/^) :^^v'] v'>5'a^:3f 
i/;W — N, N-v^pt'^^'/VT^ (8 2. 3mg, 5 7%) ^#^to 
IR (neat) cm"'; 7 9 8, 8 9 5, 94 7, 1 0 5 7, 1 4 9 8. 

25 8 4 2 

N- {c i s-3- [ (4-:x^^v- 1 H— O^y— 5-^yV) ;^=5r->] 
n^^i//U} -N, N- v';?^ 9-/^T 5 • — lt^ii:<^'a^ 
MMM 7 4 5 T-#^c c i s - 3 - ( ( 4 - jcf^^i^- i h — ( — 5 - 
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^=fT</\ nhintc^m<^ (12 6mg) <D 2 -zfviy^y —jumWl (5ml) 

1 N— :ffim/'v?^^/W^-7"/V^ (0. 8 8mL) ^*D;t. 3 0:$^a#L^^« 

-e^tlfU^ N- { c i s -3- [ (4-:x.'^Jl— 1 H-^ — 5 —Y 

5 /V) ah:^-^] '>^t3^:^->/H -N, N-t^Ti^/UT^ly^'—^^S^ (8 5. 2 
m g , 4 6%) ^mfto 

IR (neat) cm"^; 9 8 2, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 

2 5. 

m-^m 8 4 3 

10 c i s-N— {4- [ (.4—=^^/V-lH->fl^yy^jU—5—^/U) 
t3^:^v^/V} -N, N- v?;^ ^^/l^T 5 > * — i^5^:^(D'a-^ 
Ulife^Sj 7 4 6 -C^^fe c i s-4- ( (4 -oi^/V- l H—O'^^V^— 5 - 
I'/V) i^j^ a^=^1^>'T $ V?Sr^l>Tmfe«f!l 8 4 2 ®:*-j*t;i2pCT=fTV\ 

c i s-N- {4- [ (4-^^/l'-lH— f i^^y— /P-S— f/V) l^^^f^v-] 
15 v^jJ'a^^ape/^p} -N, N-i;>p«^>'VT5 • — 4Sifetfetr#:fco 

IR (neat) cm~^; 843, 943, 997, 1242, 1446. 
|IJfe«»j8 4 4 

N- {trans-3- [ (4 -^^/V- 1 H— Y V^y— 5 — T/l^) ;*-=aE^ 
i>':^cr-^dp->'/W -N. N- ^/l^T^ >" — *feSgifi[«D-^J5fe 
20 trans — 3- ( (4 ^/l^- 1 H-^ Vt^^— ^'l^- 5 -^yV) 
iy^ xi^^^l^T A 2(D:&-ife(C2pC-C=ffV\ N- 

{trans-3- [ (4-^:^/1^- i H — C >'^y— yU- 5 -^/V) 

H'vdp^^yv} -N, N-i^Tt 5^yVT 5 :^ • — itifei[^#:fco 

IR (neat) cm"^; 804, 8 4 1, 1 2 1 1, 1 2 5 9, 1 5 2 
25 7. 

8 4 5 

trans— N- {4- [ (4 -^ig^^v- i H-'f ^/^J^^— /V- 5 — f /V) 
l^lfeM 7 4 4 ■C#:fc trans-4- ( (4 -oi^/l— 1 H-^ ^^^V—A^- 
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fTl/\ trans -N- {4- [ (4-^^/1^- 1 H — i^^-^^/^fV- 5 

IR (neat) cm-^; 1111, 1321, 1551, 1624, 2 
5 9 3 7. 

8 4 6 

trans-N- {4- [ {A^—^^Jly-lH — 5 ->( M 
HJfe^^iJ 7 4 4 -C^fc trans-4- ( (4 1 H-^T VtJ^v'— /V- 

10 5 — <Myir^%/) i^^x2^^-^iyr%iy^m\t^xmMm 1 9(D:)jm\z.im\:^x 

m\ trans -N- { 4 — [ {A-=^^Jl'- 1 H->r ^^^^/^/V'— 5 — f 

IR (neat) cm"'; 1119, 1231, 1545, 1633, 2 
9 3 3. 

15 mMm 8 4 7 

N- {c i s-3- C (4— oc^/v-iH—rv^y^— yV-S—f/V) 

MMm? 4 5Xntcc i s-3- ( (4-:3i^yl'- 1 H — f ^^i5^>^— /P- 5 - 
-r^'V) i^:^'l3-^:^i^>r $ ^-iSr^V^T^Jfe^SjS 1 9(D:^fel::IS»CTm\ 

20 N- {c i s-3- [ (4-3i^y^-iH-^ViJ^y— /V-5-^yV) :t^iy2 

IR (neat) cm"'; 957, 1111, 1232, 1545, 16 
3 2. 

Il}£^?!l 8 4 8 

25 c i s-N- {4- C (4-3i^yi.-iH — {-yyV—jV-S — { ;V) 

7 4 6 T-^tfc c i s - 4 - ( (4 1 H-^ /l— 5 - 

-f^v) ;^^v') v':J'n-^^f->T5:/<lrffiv>T^W!l8 1 9o:^ife}c:i^DTm\ 

c i S-N- {4- [ (4-^^>'V- 1 H— Yi^^>^— /l^- 5-^yV) 
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L C/MS : M+ 1 = 3 0 2. 3 
MMm 8 4 9 

N- {trans-3 - C (4 -7^ 1 H->f i^^i/— yp- 5 — fyP) 

7 4 7 -e#j5: trans-3- ( (4-?^^/U- 1 H--f y^y^—jU- 

ffV\ N- {trans-3— [ (4 — ^/l'- 1 H— ^ /V'— 5 --f 

10 LC/MS : M+ 1 = 3 0 2. 3 
^J£M8 5 0 

t r a n s — N— 3i^/P-4— [ (4 — ai^/i^- i H— T >'iJ^>'— /I'— 5 --f 

Hife^llS 4 5-e#fc t r a n s -N- {4- [ (4 1 H-^ ^^^^ 
15 — f/V) ^=3f>>'] ti^e^iyji^} T-fe ^ K^^V>T. ^Ii6^j8 2 
7<D:&fe(C2iCTfTV\ t r a n s -N-az5=-yV- 4 - [ (4 -Ji^^yV- 1 H- 
^ i/— yv- 5 :^-=3E^i^] a^dri^^^T 5 • — :^^i^iSr#f:io 

IR (neat) cm~'; 791, 845, 1059, 1213, 152 
4. 

20 8 5 1 

trans-4-[ lU — ^^->2 - 

(a) trans -N- {4- C (4 -ac'^^/V- 1 H->r /V- 5 — f 

25 mig^«J 7 4 4 trans-4- ( (4 -oc^/V- 1 H—Y V'^y— yU- 

fTV\ t r a n s-N- {4- [ (4 -oi^yu- i H-^T >i$^>^— >'V- 5 — T 
/V) e^^a-vdr WW iTn/^i^T 5 K?Sr^:/to 

(b) trans-4- [ (4 -o^^yV- 1 H-^ >^y— /V- 5 — fyv) :^ 
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trans— N- {4- [ ( 4 -^^^V- 1 H— ^'tJ^y— /V'- 5 -^yV) 
^v-] 'y^^^^-yfV) -fn/<)yr% Y^^\^X. Hii^^iJ 8 2 7 ©^fefd^ C "C 
■fTV\ trans-4- [ (4 i H-^ i/— /U- 5 — f 
5 ix] -N-::7'o If/l'i^iJ'a^^f-i^T^ • — :^mi^^#/to 

»H-NMR (DMSO-de) 6; 0. 90(t. 3H), 1.17 
(t, 3H), 1. 45(q, 4H), 1. 63(m, 2H), 2. 09 
(m, 4 H) , 2 . 8 4 (m. 4 H) , 3 . 0 3 (m, 1 H) , 4.06 
(m, IH) , 7. 16 (d, IH, J = 8. 89Hz) . 7. 29 (d. 
10 IH, J = 8. 89H2) , 8. 03 (s, 1 H) , 8. 77 (br, 1 
H) , 8. 8 9 (b r, 1 H) . 
•MMm 8 5 2 

N-^^i^/l^-N- {c i s-3- [ (4-3^5^/1^- 1 H—r^^^y—/^- 5 -'1' 

15 8 4 7 -C?#fcN- { c i s - 3 - C ( 4 -^^jV- 1 H-^ ^y-^^Z—jV 

-5 — r/V) ;*-^v'] e^t^ci-^^v'/W} T-fe hT5 K^ffiV^-Cl^WJS 2 70:fe- 
i*(^ipCTm\ N-3i^/V-N- {c i s-3- [ (4-:i^^yl'- 1 H— 

IR (neat) cm"*; 7 9 9, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
20 2 7. 

%M^\ 8 5 3 

N- {c i s-3- [ (4-^^yV-lH — <l^'^Z—?V~^-^)V) -^^-^1 
(a) N- {c i s-3- C (4-^5^/1^- 1 H—<i^>5^>^—yV- 5— T/U) 
^Jfe^J 7 4 5 T*#;fe c i s - 3 - ( (4 -cn^yl— 1 H->C V-^y— /V- 5 - 
^=fTV\ N- {c i s-3 - [ (4-^9^y'l — IH — Cy-^V—Ay-^-^/V) 
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(b) N- {c i s-3- C (4-3i^yV- lH-^i^^>^— fyv) >t 

N- {c i s-3 - [ (4-3:^/v-iH — O'^J^V^— yW- 5 /W) :^-=3e^ 
i^] i/^a^dri//V} >^a/-<:/T5 K^>fflV^-C||^fe0»J 8 2 7 CTS^S 
5 i|rm\ N- {c i s-3- [ (4-3i^/^-lH — f :^^)/— /V- 5 — Y/P) 

IR (neat) cm-'; 1 0 1 2, 1 2 0 7, 1 2 5 7, 1 4.5 6, 1 
5 2 7. 
^■mm 8 5 4 

10 c i s -N — ^^Jl^—N— {4- [ (.A—^^/^-lH—^iy^y^—^l^—S—^ 

HiSMS 4 8-X?#fcc i s-N- {4- [ (4-3i^yP-lH — <:y^V—jV 
-5 — T/v) Hr^'yl -^^xi-^^^yM T-fe: hT5 KSr-ffiv^rHJfe^JS 2 7 <D:i^ 
fetJ:2pC-rfTV\ c i s -N — rt^/V'-N— {4- [ (4-0^5^^^- 1 H — 
15 ^r^—jV- 5 --Y/W :^^'>3 i^^ n-.df^v'yv} T 5 V • — :^l?:^^#:fco 

IR (neat) cm-'; 812, 1045, 1217, 1261, 15 

2 5. 

%1tm2, 5 5 

c i s-N- {4- [ (4-3i^yV— IH — f^'^)/— /I — 5 — T/W) ^T^^f-^] 
20 V:^ n'x^V^^V} -N-^n tf^VT 5 • — 4^®Hfe(Z>'^^ 

^ife^J 7 4 6 -e^^yt c i s - 4 - ( LH — < 5 - 

-fyi^) ^^-^v') v':^^t3-.:^i^>'T5:^1S^^^>-Cll^fe^J8 5 3CD;^Sfefj:2pcrfTV^, 
c i S-N- {4- [ (4-3i^y^-lH — r>'^>^— /^-5 — fyl') 

25 IR (neat) cm"'; 8 0 0, 1 2 1 7, 1 2 6 1, 1 5 2 5, 2 9 

3 9. 

8 5 6 

N- J^^^/l^— N- {trans-3- [ (4 — 1 H — < ^^^^/—fV— 5 
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IIJi*R)8 4 9-C#;fcN- {trans-3- [ (4 ^/l^- 1 H-^ V^^y 

<D:fjmizm\:'Xn\^\ N-^^^^/V-N- {trans-S- [ 
■ 5 fco 

IR (neat) cm-'; 800, 1221, 1257, 1458, 15 
2 7, 2 9 4 3. 

mmm 8 5 7 

N- {trans-3- [ (4 -ai^/V— 1 H-^ ^^iJ^:/— /l^- 5 —T/l') 
10 ix] i/iJ' a^de'>7V} -N— :/a l^/VT 5 > • — 

HJS^il 7 4 7 X'^tc trans-3- ( (4 — 1 H — f ^^^-/—jV- 

^TV\ N— {trans— 3- [ (4-:3i^yV- 1 H-^ /V— 5 — i 

15 IR (neat) cm"*; 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 2 5, 2 
9 3 9. 

mMM 8 5 8 

5- { (2S*4R*6S*) — C (2, 6 -i^?^ ^^Vt'^ y 4 — Yyl') :^ 

} -4-;>«^/w-iH — oyy—/\^-m.^^<D^^ 

20 (a) (2 S*4 R*6 S*) -4-fc Ka^>>'-2, 6 -i;^';*^ ^yVt:"^y v?>- 
1-^^ t-l^^^/Vt^-g-^ 

(2S*4S*6S*) -2, 6-i^7<^yV-4-t Kt3^v/t°-<y 
(3 8 8mg, 3. 0 Ommo 1 ) ©v^^5^yU;t;yVAT5 K (6m 1 ) h 
y^i^/VT?:/ (1. 6 7ml, 12. Ommo 1 ) , -^^>?- t e r t-r^ 

25 (2. 76ml. 12. Ommo 1 ) ^;!lP^T6 Ot:{3:T3B^ra^#L7fc„ 

-eo^'^^i^- t e r t -y^yv (1 . 38ml, 6. Omm o 1 ) tr*Dx.T 
6 CCtCT^ bl-2B#rBm*^bfCo tKs 5 %-«itt^7}c^;^7 y i^^j5p;tx^f&?: 
^JtU/t^i::^ @1F®?^5^/^- h/i-:3i>' (1:1) {JiTtttiiLfco tSfP^ti^TKT-^fe 
rf^L. ?5!t^-^ h y •^AlCT^jiSbU MJET^jSESr®*i-5r irtdi !9 (2S*4 
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R*6 S*) -4-fc KciaE^^>-2, 6-i^p<9^/Hf^!; v?V-l-^^ t- 
( 3 7 3 m g , 5 4%) ^#fCo 
(b) 5- { (2S*4R*6S*) - C (2. 6 i^:^- 4 — T 

5 (2 s*4R*6 s*) -4 — fc Ko'^-^-a, 6 - ^^ve*--? y i;?:^- 1 - 

^®?t — 7^5^/1^ (1 4 4mg, 0. 6 2 8mmo 1 ) (Z) hypni^'^-^ (4m 1 ) 
{;i4-p{5^/V— IH— ^^/iS^v'— yV-5-;t-— .'V (1 4 Omg, 0. 94 5 
mo 1 ) , v'Ty J-^^u:/ hi; -n-l/^^/pjf?;^}!}^^^ (2 5 3mg, 0. 94 
3mmol) ^M^X 1 0 OX^\Z.X 5^mtW\.1t. i^T^j^Srlif^U tJ' n 

^®*.bfCo /I- (3ml) , 4N-^t®?-i^:^=ari^^ (3ml) 

-C^tffb, 5- { (2S*4R*6S*) - C (2, 6 -"i^:^ -Jl. — 4 
->r/V) ^^v^] } -4-pt^^v_ 1 H— 1':/^>'— /V . ifeStilL (3 0mg, 1 
15 6%) ^'^fto 

IR (neat) c m" ^ ; 1 2 8 3, 1 2 1 9, 1 2 0 9, 1 1 5 1, 9 
9 7, 9 4 1. 
I*®i*^l 

R h o ^-r—^ V >m^m.mT >y±^ 

(Tris) (pH 7.5), 1% hU h X-100, 0. 5% NP-40. 150mM NaCl. 20inM y-fb 
-^-hy!^A, luM 3i^V>'i;fT5 :^El^i&(EDTA), ImM ^i^l^V:/ D 3— /HfJ?. 
(P-T 5 y 3i^>'Va^— 7"/W)-N. N, N- , N- -Bgfi^S^(EGTA), 0. 2niM -7 =c:^ 
25 /W^ ^^yp;:?./!. a|n — (PMSF) ) {zMM Ux y x h 7 /V:^ a V- >M<^ ^J' 
-^;^^^i^^-:^^i^-^fflv^Tmi^^^fe|gb;/to 20.000 g-eiS^rsloJl.i^^fTo 
fe^. Jb?i!f^|E]HJlL. ^^tClOO.OOOg, 6055-reoMitiO^tTo/Co 
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—^mi^ m't^lgG (Fc) mm >l^mm^m±m.:^ (Phosphate- 

Buffered Saline : PBS-Cl/SOO (1 /jl Hjij^M /x 1 PBS) l^^lRb. 967^:ELISA>^ 

5 mMM) o ?5fe^^x 100 nl<DZfu^y^l^:iff^mM (0.05% Tween 20, 0.25% ^ 

ifsLmr/vyx >(mmm-7v—)ms)^mu\^. mm.xnmm(D-:fu ly^^^-i^^n 

-ofz-o zfxiy^iy-^^^^ ioo/zi(D:/a ^:x^:/^'^W^-e^#^2iHim\ PBS-e 

l/200(0.5itil(0. lMg)/100Ml)#f^^tL/c— ^JiT:#:(JitROKII (Rh o^-i — 
'<y^^K^^*:)^100/xl^*Pb. ^ia-C2^IW<D!S#SrfTo/c„ 100 /zlO 

^Rh o dr-^—- ^^fisS^-fli:/!^— h i: U^o 

R h o =¥-^ — y V^YbT iy-fe-r ^fT^'.eoyto 1. Srog/mHc^M b7t4^C»IEJttmj^ 
tr^#:@^>fb^l^— Mc100m1^*DU 4*^ --miim.j!C^^^^Z.h\^i^<>X\ 
15 Rh o^-^— ^^r^'i^— hf;i@^^t;Lfco SiS^S^T^^ Ji?*^it-c. ioo/zi:fe^ 

«fcl^ffli^»^-C3lH!e5fe?^L:^o ^ ^fJllOO/ilj^Wm (50 mM Tris (pH 7.5), 
lOraM MgClj ,150niM NaCl) -CSHlgfc^ Ufc„ Jift^l^V^^c:?"!^— Md, JifEO^/^: 
M^?^(50iiiM Tris-HCKpH 7.5), 2niM EDTA, lOmM MgClj) ?Sf40 /t 1 Ss;!jP U/Co ^ 
5> \Z.\^'^m^^h1tr'f J '»5' - MJ7;i-:^7ai^h (ATP)M«*^e (0. 1 M M ATP 
20 (6 nM [v-'^P] ATP^Sr-^tp) , lO/igk^^h^ (HF2A)) ^^iSL, ^(ZJ^t^lO 

oXno^o Rlt-^T^s iJ'lT'U'— M205(Wallac%fc)^^(D*;^/Js-fe:yPti — 
25 Sr75mM(D V l^mmmi50mlX'10^mm^ Ufco r Oi5fei^^f^^3lHli^ 9 5g Ltro fco 

(pjllJJcl^ Bg;57 ^> ^ h !IC) ^'<- ^yu-h 1205T*ilJ^ Ufto 
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:^9ki^^^^X, MMm 1 (D^^m<DRh o ^•r—'fi IC^mtiO. A fji l/m 1 X' 

5 i^^ito 

ifimi^it^. 3TCK^m.Vs 95% 02-5% COjlziTailabyt^ v::^;^-^^'-^ 

10 ^>r h^*^ (118.4 DiM NaCl, 25 mM NaHCOj. 1. 2 mM KH^PG^, 4. 7 mM KCl, 2.5 
iiM CaClj, 1.2 mM MgS04, 11 mM i^/V-^— i^^SI;^c L/c^S25 ml(D-r^'^^*§ 

;EfeU> T^-r (AP-641G, B^lc^tt) ^^bT^=i— i5^J::fBlliUfe„ «HhSg:^7Sr 

15 ift^-^ifeo ^t^^iJ' h^#?«{j:T«fe#-. ^^-fH^^fccD*,^ 

m^M^l00fig/ml1}nx.X10'^^X\)W^T±^Jl-=^ y V'O. 3—300 mM^^V^T. 

20 jiii!iJb<Dfijffl(^pr^tt 

R h o =¥-^--€(a$t^ J; S N a VH+^m!KJi^^P£«^<^— tJ: i o -C 
iS^Xf>ij^m±. 'L>^^. riSjkit^B. jikm.. SBifeiS^^. AIDS, ^ 
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m (D n m 



1. ^ (1) 



R 



1 



\ 




A hR" 



X 



6 



(1) 



[^tfJ^ R^-X-ttl^— 'bb<«^J&Jor l~4fli#^SEi-So 

Xitmf^^. ^tiit^: -N (R'') -N (R^) C (=0) 

-C (=0) N (R3) -S (O) -N S (O) 2-. 

10 -S (O) 2N (R«) *^«-C (=0) --C^^tbSS. ^fcttgmt> 

-N (R") -N (R-*) C (=0) -C (=0) N (R^) 

-S (O) -N (R'*) S (O) 2-. -S (O) 2N (R") ^fc(± 

-c (=0) --cm^mm^x^x. it-tii-m^. m—i^tcumtioxfs.^ 
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MeJfe<DTv^/VS. -^fdfi^ : -OR\ -N (R») 
5 -CON (R«) -SO2N (R«) R^°. >bb<(i-S (O) „R"-e^ 

^K^^^^-t. mU. R*355^mil^_b(7)»ife^-Cfe5^, R^fiTK^i^^, 

10 gife'tib< {i«lieife©Tv'>'l^S, ^fc«^:-CON (R«) R'», 

-SO2N (R«) R»°. t5U<tt-S (O) ^R^^-e^^n-SSSr^i-o 

R^ R\ joJ;t/R'°tt|Rl— ^/cfSMnCoT. TK^im^. @m^>U<{i#l« 

m.i^(OTiyjivm. g*fet>b< «^@i^<DTy— /V'r/V'=^/^s^*-r;iN t:fc(*R 
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2. ^ (2) 



R 



\ 



1 



X 




(2) 



5 [^4^. R^-x-ttp— %u<f«;feo-T:i~4e#^ii-;5o 

MfltmOTv^/VS, *f::f4^:-OR», -N (R») R^°, 

-CON (R») R^°, -SOjN (R») R^°, t)L<f*-S (O) „R^^X'm 

-CON (R«) -SOjN (R^) R»°, t3U<«-S (O) ^R^^l?^ 

20 R*. R\ R'\ R'\ i3j;t;?mrif»^gci t|llCigc^Sr^-t-]-C^^tL5, 

ft*^ 1 fE«S(DR h o ^-r^-^fmmMo 

3. XdS^:-N (R') --C^$tb5»T?fe5. »*:^ 1 2 fB^c^R 
h o df^-^-if PfiW^J^ 

4. X;iSiC;:-N (R^) C (=o) i**^l*/c« 

25 2 IB^c^ R h o ^i—^m-mMo 
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5. Xt^^:-C (=0) N (R^) -"^^^nSS-CfeS. ft^^l^fct* 

2fB^OR h o ^i-—^m.WMo 

m^<o^^mmm^X'h s . it^^g i ~ e v ^-rn^*-3g^^:f5«Eo r h o 



mm^\^m. mmmms Bfmm&. mmm&. w^^m^mtm. m^^. mumm 
^i^mm. AIDS, ^m^^xj^^m§?(o^^. -wm^. mmmm^. fmm(Dm 
mMX'$> s . n-^m 1-6 V ^-rnji* i m\z.mm.<D r h o =¥-^ — -^pwjUIo 

10.^ (3) : 



20 C^'^', R'-X-«l^— 'bU< fim^f:oTl~4^#:&-rSo 

Xi^mt^^. ^tin^: -N (R3) -N (R^) C ( = 0) 

-C (=0) N (R3) -S (O) -N (R') S (O) ^-^ 

-s (o) aN (R^) *fcf*-c (=o) -T^^tb-sS. :^fctttttfe>b 

25 -N (R'') -N (R") C (=0) -C (=0) N (R**) 



10 *^Jo 



R 



1 




(3) 
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-S (O) -N (R") S (O) 2-, -S (O) 2N (R") ^fc« 

-c (=o) -x*m^ii^m\c^^x. i^-*fcf«^^oT«t 

5 n\t, 0, l*:fci«:2<^a^i-o 

= C (R = 2) --e*^iX^»t3 U< fi^jjim^^^L, Y^'fi^r-N (R«) 

15 ill b /c ^ u T/l^^/vStr^-To 

=^>L'S^ s^i> b < «Mmm<D Vi:^ CI T^v^/vaSs b< «ti«^(^i&fD^s 

««lt>b<«:l!i«m<^5^§:^S^ ««l<>b<ritl«lfe©Ty-yVT/v^ 

25 -N (R") R^\ -CON (R") - S O^N (R^) R'^ t>b<tt 

-S (O) ^R''X-^^M&^^-i-o 
mfi^ 0. l^ittt2^*-ro 

R\ R«. *3j;tJ<R'°tiP— :^^{4MjfeoT. «ifet5b<fiM« 
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R ' a; R ' °:iS2v^{^:^-g• UT. ^ § ^^iS^^ ^ -^tc/^o Tig 

^pryv=¥/vS. tt^'LL< ii^ftm©v'i5' nT^V^-/V*. «^'bb<«^« 
15 -CON (R«) R^°. -SO2N (R») R^°. ^>U<«-S (O) „R»^-e* 

20 (2) x:6s^ : -o-Tg^^nsK-cfesm-g'^ R*;0S7i<§{|j[g^, mm.%rrt\y^)\' 

(3) XdS^ : -NH-X'^^nsS-efes#-^. R ';?)S7jc^m^^fc{lT 5: / s 

25 (4) X*S^:-C (=0) -"C^^ix^^-efe S^-g-. R ^ :6S7jc^j!P^-efe5'ft; 

(5) XdS^ : -NHC (=0) -X^m^fl^&X-^^m^s R'Hi^T Jl-^jl^m. 

(6) X;&S4}iEg|^ryV=¥l^vS-e*5or^T/t'^l^VgdJ^ : -0-, 
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-N (R*) -N (R-*) C (=0) -C (=0) N (R^) 

-S (O) -N (R") S (O) 2-. -S (O) 2N (R") ^fc« 

-C (=0) --c*«^t^'5S^-J;o-cff#^fex.^i^•rv^;i^^^4i^. R'j()^7kmm. 

1 1 . ^ (4) : 




12.^(5) : 




15 C^*^ R^^j3j;i/R»t:iS!l^^l 0 irl^C^^fe^^-To 
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<^5'^3i@iJi_h;5>|^^(;:7X^il-?-i^.C'5i^(i?'^<^ R^\ R^\ t.it. 

10 -C (=0) --C^^ttSS-Cfi'^CV^ ] -e^^ttS. ft^^Si 015^<D 

b < itmmM<Dr/^^^j^&f)mw^ b/cv-i^ u t^^-^jv^x-^^. it^^ i 2 laife 

15. X^^iS^ ^:-0-. -N (R3) -NHC (=0) l^fM 
25 -C (=0) NH-T-^$nSS"e$)6. It*:«l aiE^O^b-a-'^t b< 

16. X-i^S, 5t:-0-. -N (R^) -NHC (=0) ^fcfl 

-c (=0) NH-T'^^nss-efcs. m^^i AUWL(Dit'^mh\^<\t^(o 
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19. ^cR^""— x% *3j;t;?R»"'— x"'-c^^n^S;5s#(C7K3{im^-e*3 5. 

10 20. ^: R*«— X% ^SiTJ^R'"— X'T^^^nSS^iS^l^TKffll^d^-Cfc-S. 

2 1. ^: R^'*3J:t;«X--e*^ix2>^dS. ISiTOV^-ftLd^xD'b^-eib-S. IS 
15 $n54£ : 

(i) R^";asg^<|j b< fiMsmcoT/i^^^^yi'^-efci?. x^ttmm^x-h^. ^t. 

(ii) X";dS^:-0-, -C (=0) N (R«) -S (O) 

-s (o) sN (R') *fe«-c (=o) --e^^ttss-cfcs, 

20 2 2. ^: R»":fcJ;tJ«X't?^^tL5SdS. JJJtTOV>i*H;0^<D'b<^-Cfc5> f» 

25 (ii) X*;{^^:-0-, -C (=0) N (R^) -S (O) 

-S (O) aN (R") ^f:Li'X-C (=0) -T-^^K-SS-CfeS, 
2 3. X'X-m^ini>miK ^ : -0-X^^tl^^Xtbi>. I»*^2 

2 4 . ft*3® 10-23 ®V^■ri^^»— ^lB<fe(D'(k'g'i|*fc U< f*^©:;^n y 
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2 5. Rh o ^i—'^mmmii^^-t^^i^^i^^^^si^^tir^m^mmmmo 
2 6. R h o ^i—±^m.mm^^^ir^^b^m-. m^^m i ie«cco^ ( d 

2 7. R h o =3f €a#«1±^#-rS'fli'g^i^dS. If 1 0 fS^®^ ( 3 ) 
2 8. Rho=JE^-^-— ^PlWffiilfe^^^i-S'fb-a'i^d^ f«*iS2|B^O^ (2) -C 




7'i2 5^^m'J>2»Jt (-logM) 
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